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HEATING WITH ELECTRONICS 


Amperex’® tubes 
are making music in the 


world’s finest STEREO 


systems eee 


AMPEREX ‘preferred’ tube types have proven 
themselves in the world’s finest monophonic ampli- 
fiers. Now AMPEREX is paving the way with tubes 
for the world’s finest Stereophonic systems. Devel- 
oped in the research laboratories of Philips of the 
Netherlands, and applications-engineered by 
Amperex for the American electronics industry, these 
ultra-advanced tubes have proven their reliability and 
unique design advantages in late model amplifiers 
and tuners of the world’s leading high fidelity manu- 
facturers. Sold by franchised dealers everywhere... 
available for off-the-shelf deliveries in any quantity. 


Detailed data and applications engineering assist- 
ance available from Semiconductor and Special 
Purpose Tube Division, Amperex Electronic Corp., 


230 Duffy Avenue, Hicksville, Long Island, N. Y. 


ask Amperex 


POWER AMPLIFIER TYPES 


6CA7/EL34 — Exceptionally linear, high-power out- 
put pentode with low-voltage drive requirements 
Up to 100 watts in push-pull. 

EL84/6BQ5—Unique AF power pentode combining 
high gain and linearity with 9-pin miniature con- 
struction. Up to 17 watts in push-pull 


EL86/6CWS5—Low voltage, high current version of 


the type EL84/6BQ5. Up to 20 watts in push-pull. 
ECL82/6BM8 —Triode-pentode. Up to 8 watts in 
push-pull. 

UCL82/S5O0BM8—Series string (100 ma. 50v) version 
of ECL82/6BM8. 

PCL82/16A8—Series string (300 ma. 16v) version 
of ECL82/6BM8. 


VOLTAGE AMPLIFIER TYPES 


EF86/6267—High-gain pentode with exceptionally 
low hum, noise and microphonics.* Particularly 
suitable for pre-amplifier and input stages. Similar 
to the Z739 and the 5879. 
ECC81/12AT7—Medium-gain dual triode with low 
hum, noise and microphonics. Replaces the 12AT7 
without circuit changes. 

ECC82/12AU7—Low-gain dual triode with low hum, 


noise and microphonics. Replaces the 12AU7 with- 
out circuit changes. 


ECC83/12AX7—High-gain dual triode with low hum, 
noise and microphonics. Replaces the 12AX7 with- 
out circuit changes. 


ECF80/6BL8 — High-gain triode-pentode with low 
hum, noise and microphonics. 


RF AMPLIFIER TYPES 


6DJ8/ECC88—Frame grid, sharp cut-off twin triode 
Particularly suitable for cascode circuits, RF & IF 
amplifiers, mixer & phase inverter stages. Fea- 
tures high transconductance and low noise. 
*6ES@—Similar to 6DJ8/ECC88. Has remote cut-off 
characteristics 

*6ER5—Frame grid shielded triode with remote cut- 
off characteristics. Suitable for RF amplifiers in 
TV & FM tuners. Features high transconductance 


and low noise. 

TFECC8S/6AQ8—High gain dual triode for FM tuners 
with shield between sections for reducing pscil- 
lator radiation. 

EBF89/6DC8—Duo diode-pentode with remote cut- 
off characteristics. Suitable for RF & IF amplifiers. 
ECF80/6BL8—High gain triode-pentode for RF am- 
plifiers. 


RECTIFIER TYPES 


E£Z80/6V4 — Indirectly heated, full-wave rectifier 
with 6.3 v, 0.6 amp. heater, 90 ma. output capac- 
ity and 9-pin miniature construction 

EZ81/6AC4 — Indirectly heated, full-wave rectifier 
with 6.3 v, 1 amp heater, 150 ma. cutput capacity 
and 9-pin miniature construction. 


GZ34/5AR4 — Indirectly heated, full-wave rectifier 
with 5 v, 1.9 amp heater and 250 ma. output 
capacity. Octal base. Replaces the 5U4G without 
circuit changes with the advantage of lower 
tube voltage drop because of the unipotential 
cathode. 


Also Available: inpic aTOR TUBE TYPES 


EM84/6FG6—Indicating pattern is a varying length 
bar. For use in broadcast receivers and tape 
recorders. 


DM70/1M3—Subminiature type with ‘‘exclamation 
mark” indicating pattern. Features low filament 
consumption (25 ma.). 


GERMANIUM DIODES 


1N542—Matched pair. Replaces 6AL5 in FM de- 
tector circuits. 


1N87A—High RF rectification efficiency diode. Suit- 


able for AM detector circuits. 


*300, 450 & 600 ma series string versions available. 
+300, 150 & 100 ma series string versions available. 


about hi-fi tubes for hi-fi stereo circuitry 
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YOU BUILD 
Broadcasting 
Transmitter 


As part of N.R.I. Communi- 
cations Course you build this 
low power Transmitter; use 
it to learn methods required 
of commercial broadcasting 
operators, train 
for FCC 
license. 
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YOU BUILD Vacuum | © } 
Tube Voltmeter 


Use it to get practical experience, earn 
extra cash fixing neighbors’ sets in spare 
time, gain knowledge to help you work 
in Radio, Television, Color TV. With 
N.R.I. training you work on circuits 
common to both = dio and TV. Equip- 
ment you build “brings to life’’ things 
you learn in N.R.I.’s easy-to-under- 
stand lessons. 64 page Catalog FREE, 
shows all equipment you get. 


WHAT GRADUATES DO AND SAY 


Chief Engineer 


“IT am Chief Engineer 
of Station KGCU in 
Mandan, N. D. | Today 


also a 
Over 125 


million 


have my own spare time sion. 

business servicing high million sets in ears and 40,000,000 Television learn at home in your spare time. N.R.I. is 
frequency two-way com- sets mean big money for trained Radio-TV oldest and largest home study Radio-TV School 
munications systems.” Technicians. More than 4,000 Radio and TV Our methods have proved successful for more 
R. BARNETT, Bis- 3roadcasting stations offer interesting and im- than 40 years, provide practical experience 
marck, North Dakota. j portant positions for technicians, operators Soon after enrolling, many N.R.I.students start 
Paid for Color television, portable TV sets, Hi-Fi, other to earn $10, $15 a week extra in spare time 
Instruments developments assure future growth. : fixing sets. Many open their own full time 
Sei de ‘ciabicis nh ll It’s the trained man who gets ahead The fellow Radio-TV shops after getting N.R I Diploma. 
in spare time TV and who uses his spare time to develop knowledge and Find out more. Mail Coupon. ( ost is low, terms 
aS \ireehbcenaes Maa skill gets the better job, drives a better car, lives easy; includes all equipment. Address: National 
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three TV 


and 


jobs waiting 
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] paid for 

its out of earn- 

.. SEAMAN, 

New York, N. Y. 

Has Own 

TV Business 

“We have an appliance 
store with our Radio 
and TV servicing, and 
get TV repairs. During 
my Army service, NRI 
training helped get me 
a top rated job.” W. M. Available under 
WEIDNER, Fairfax, G.I. Bills 
South Dakota. 
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1s respected for what he knows 


MAIL COUPON NOW 


NATIONAL RADIO INSTITUTE 


Dept. 9EE, Washington 16, D. C. 


| YOU BUILD 
7 Signal 
| Generator 


N.R.I. sends kits of parts 
to build this Signal Gen- 
| erator. You get practical 
experience, conduct tests to 
compensate Radio freque ne y amplifiers, 
| practice aligning a typical I.F. video ampli- 
| fier in TV circuit, many other experiments. 
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' YOU BUILD AC- DC 


| Superhet Receiver 
| N.R.I. servicing training £ 


supplies all parts, every- 

thing is yours to keep. 

Nothing takes the place 
| of practical experience. 

You get actual servicing 
experience by practicing 
with this modern receiver; 
you learn-by-doing. 


Learn RADIO 
TELEVISION 


by Practicing at Home 


NEED FOR TECHNICIANS INCREASING 
Fast Growing Field Offers Good Pay, Bright Future 


’s OPPORTUNITY field is Radio-Televi- 


home 


and can do. 


Radios plus 30 Keep your 
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SERVICING 


= 
—~ 7 


mar he ard 946-19 t 424 8 
d-cls te SUBSCRIPTION RATES 
ther fore Pi tries $5.01 


So plan now to get into I 
ob while training with N.R.I 


Radio lInstitute, Dept. 9EE, Washington 16, D. C. 


l 
Mail me Sample Lesson and 64-Page Catalog, | 
FREE. (NoSalesman will call. Please write plainly.) | 
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Prepare in Spare Time At Home for a_ 


JOB THAT PA 


REAL MONE 
iv TELEVISION-RADIO-ELECTRONI 


Many DeVry-trained men who now hold good jobs paying real money were once looking 
for opportunity, yet wondering if they needed advanced schooling, special experience, or 
higher math. They clipped a DeVry Tech coupon, mailed it in—and were pleasantly SUR- 
PRISED! Now they work in one of today’s fastest-growing fields— TELEVISION -RADIO- 
ELECTRONICS. Many have their own profitable service shops. DeVry Tech’s “Learn-by-Seeing,”’ 
“Learn-by-Reading,” “Learn-by-Doing” training made the difference! You, too, may train at 
home the DeVry Tech way with wonderful, helpful movies, clear texts and valuable home 
laboratory equipment—or in our well-equipped Chicago or Toronto Training Centers. 


Now something NEW* has been added to help you learn more by “doing.” You can choose 
to build and keep your own top quality 6-speaker STEREOPHONIC SOUND SYSTEM that will 
provide thrilling enjoyment for years to come. Plans are furnished so that you can also 
build your own speaker cabinets—or we can tell you where to buy them. DeVry Tech’s 
specially designed Stereo System includes: 

¢ Turntable with Stereo cartridge ¢ Stereo Amplifier 

© Stereo Pre-Amplifier ¢ 2 Cross-Over Networks 

¢ Six Speakers: two 12-in., two 8-in., two 3-in. 
When you build your own equipment, you 
learn about the working parts. You can 
repair, adjust, maintain. You learn by 
doing—the DeVry Tech way. You put basic 
principles into “on-the-job” practice. 


Build Your Own 
6-Speaker 
HIGH FIDELITY 
STEREOPHONIC 
SOUND SYSTEM 


_ another wonderful DeVry advantage , 
Bt answer 

Y questions 

about your 

chances for suc- 

cess in this field. 
“Electronics and 
YOU” and the re- 
markable ‘‘Pocket 
Guide to Real Earnings” 


Special SHORT COURSE in High Fidelity Sound 
Reproduction including Systems 
also available. Ideal for hobbyists, music 
lovers and those wanting to ADD to 
_ incomes. 


MANY OPTIONS! 


NOW... DeVry Tech men can take their choice of any 
or all of the quality equipment shown above: The Stereo 
System ... the Scope and Meter . . . a 21-inch TV Set 
(not pictured) . . . or ALL THREE. But no matter which 
way you do it, you get practical home training at its 
best . . . the kind you need to get started in the 
fast-moving Electronics field. Send coupon for details. 


“One of North America’s 


EMPLOYMENT 
SERVICE 


DeVry Tech offers real, 
down-to-earth employ- 
ment service to help you 
toward a good job after 
graduation — even pro- 
vides help in starting 
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(just off the press) are 
yours without obligation. 
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the revolutionary new 


receiving tube cathode that 


means better service profits 


Fewer cALL-BACKs due to intermittents and 
shorts . . . reduced noise and less arcing . 
these are some of the benefits available to 
you now with this “can’t be copied” Sylvania 
development. 

The Sarong cathode is a completely new 
development that transforms conventional 
sprayed cathode coating into a thin uniform 
film, precision-wrapped and securely bonded, 
around each cathode sleeve. 


Now in use in nearly 1 million receiving 
tubes, Sylvania Sarong is a field-proven devel- 


opment setting new standards of efficiency and 
quality in electron tube performance. 


First tubes to incorporate Sarong are tv tuner 
types 6BZ7, 6BQ7A, 6BC8 and 6BS8. Eventu- 
ally Sarong cathodes will be utilized in the 
full line of Sylvania receiving tubes. 


Here are some of the reasons why 
it will pay you to replace with 
Sylvania Sarong cathode tubes: 
@ Reduced noise . . . uniformity in spacing has re- 
sulted in improved noise level up to 0.6 db for 
TV frequencies. 


¥SYLVAN 1A 


Subsidiary of 


GENERAL TELEPHONE & suacrnonics (ae) 


ELECTRONICS WORLD 


Inherent physical superiority of Sylvania’s thickness, sharp coating edges and overall 
exclusive Sarong cathode, right, over a con- uniformity of Sarong represent major im- 
ventional cathode, left, is evident in this provements in the heart of the electron tube 
photomicrograph comparison. The texture, never before achieved in mass production. 


@ Less heater-cathode leakage . . . Sarong is flake- 
resistant and smooth textured. No stray coating 
particles to stick inside cathode. 


e Greater tube ruggedness against shock and vibra- 
tion because of Sarong’ssuperior coating adhesion. 


@ Reduced cathode-grid shorts intermittent short 
circuits, and less arcing due to controlled uni- 
formity of Sarong thickness. Sarong cathode Sarong cathodes are 
coating is held to thickness tolerances five times now in use in these 
closer than conventional sprayed cathode coating. reer pry 
: . receiving tubes will 
Sylvania Sarong will help you make better contain Sarong cathodes, 
profits through reductions in call-backs. See 
your Sylvania distributor today for the full 


story on Sarong—available only from Sylvania. 


SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 19, N. Y. 
In Canada: P. O. Box 1190, Station “‘O,’’ Montreal 9. 
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F-4 

Lowest priced 750 mil. silicon 
rectifier available... Ten in 
a a handy pack—rated at 0.75 
amps. dc, 400 P.I.V.... For 
use in radio, television and 


electronics, 


40-H 


Industry standard top hat 
hermetically sealed silicon 
rectifier rated at 0.75 amps. 
dc, 400 P.I.V. 


Send for prices and 
complete information 


Sarkes Tarzian, Inc. 
RECTIFIER DIVISION 
DEPT. N-3, 415 N. COLLEGE AVE. 
BLOOMINGTON, INDIANA 


IN CANADA: 700 WESTON RD., TORONTO 9 
TEL. ROGER 2-7535 
EXPORT: AD AURIEMA, INC., NEW YORK CITY 


-for the Record 


By W. STOCKLIN 


Editor 
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PROSPERITY AND THE TECHNICIAN 


HERE is every indication that once 

the normally slow summer season is 
over the U. S. economy is in for an- 
other period of strong and steady 
growth. There are many reasons for 
this optimism—reasons based on facts 
rather than wishful thinking. 

With a projected increase of better 
than 20 billion dollars in personal in- 
come for 1960, people will have almost 
13.5 billion “discretionary” dollars to 
spend on new homes, new cars, and 
new appliances. During the 1957-58 re- 
cession the consumer tightened his 
belt, cut his indebtedness, and refrained 
from adding to his installment bill 
but now with old debts out of the way 
and a clean slate, the average citizen 
is ready, willing, and able to absorb 
the consumer goods which will be 
pouring from the production lines. 

Although unemployment will con- 
tinue to plague certain segments of the 
industry and some sections of the coun- 
try, a seasonal increase in employment 
is expected to drop unemployment 
from the 1958 recession high of 5.4 mil- 
lion to around 3.5 million next year 
Even without full employment, there 
will be money to be spent and cus- 
tomers to spend it. Who will benefit 
most from this “spending spree?’ It 
is certain that new homes will be built 
in record numbers and new cars will 
be snapped up promptly—but of spe- 
cial interest to those of us in the radio 
and television field is the fact that 
much of this cash is earmarked for 
new appliances of various types. 

According to estimates made by 
RCA, the electron tube industry which 
reached a sales volume of about 800 
million dollars last year should top 866 
million dollars during 1959. Black-and- 
white television receivers are expected 
to make a strong comeback this year 
with color sets gradually gaining a 
larger share of the TV market. De- 
fense electronics business during 1959 
is expected to rise some 14 per-cent 
over last year’s 3.6 billion dollar mark. 

Much of the non-military activity in 
the electronics field will have a direct 
bearing on the prosperity of the serv- 
ice industry. More TV receivers, radios, 
auto receivers, and hi-fi gear in the 
hands of the public means more dol- 
lars in the cash registers of the serv- 
ice technician. More cash in the 
pocket of the consumer means larger 
sales of “luxury” items and greater 
outlays for the installation, mainte- 
nance, and repair of such equipment. 

Of course all this business activity 
implies a degree of inflation that takes 
some of the bloom from the boom. The 
same forces that make possible that 
extra dollar in the pocket of the cus- 


tomer will operate in increasing your 
costs of doing business. The smart 
service shop owner will start now to 
make plans for spreading the margin 
between income and outgo. It won’t be 
easy—there will be certain items on 
which it will be impossible to econo- 
mize—state and city taxes are rising 
steadily as hard-pressed governments 
search for new sources of revenue, re- 
placement parts will cost more as the 
wage-price spiral indulges in a few 
more round trips, the service truck 
will cost more to operate as gasoline 
taxes rise and maintenance goes up— 
but there are places where the belt 
may be tightened without functioning 
as a tourniquet as well. 

A very careful and thoughtful analy- 
sis of your entire business operation 
would seem to be in order here. Econ- 
omies which may seem picayune in 
the singular can add up to a tidy sum 
if pursued relentlessly and systemati- 
cally. How much money a day are you 
losing because of sloppy routing of 
service calls? Does doubling back, 
duplicate coverage of the same routes 
by two of your trucks, unnecessary re- 
turns to the shop, etc. increase your 
gas bill and add to replacement and 
repair costs? Does careless unpacking 
and storage of replacement parts send 
your breakage costs soaring and over- 
tax your trash can? Is bench work 
performed so hurriedly and so sloppily 
that expensive meters have to be “‘hos- 
pitalized” for bent pointers and burned 
out parts? Does the lack of accurate, 
complete records of expenditures of all 
kinds prevent your claiming tax ex- 
emptions to which you are legitimately 
entitled? Do obsolete mailing lists 
raise your advertising costs far above 
the return for such efforts? 

Do you buy carefully and thought- 
fully the items you really need and 
can profitably merchandise in your 
particular town or neighborhood or can 
any fast-talking salesman “unload” on 
you just so you can get rid of him? Do 
you order your replacement parts and 
tubes in an orderly fashion, placing a 
sizable order to take advantage of 
quantity discounts and then pay the 
bill within the prescribed time to get 
the discount offered for “cash?” 

These may all sound like mere 
“thumbs in the dike” to hold back the 
rising costs of doing business, but 
taken together and followed up reli- 
giously not only will you be able to 
keep faith with your customers by 
not jacking up your charges but you 
yourself will be able to avoid being 
sucked into the vortex of the wage- 
price spiral and its concomitant infla- 
tionary trend. —30- 
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ALLIED’S 1959 


value-packed 452-page 
O ELECTRONIC SUPPLY CATALOG 


the only COMPLETE guide 
to everything in electronics 


WORLD’S LARGEST STOCKS 


e Latest Stereo Hi-Fi Systems— 
Everything in Hi-Fi Components 


Money-Saving, Build-Your-Own 
KNIGHT-KITS—Latest Models 
Values in Recorders and Supplies 
Latest Public Address Systems, 
Paging and Intercom Equipment 
Amateur Receivers, Transmitters 
and Station Gear 

Test & Laboratory Instruments 
Specialized Electronic Equipment 
for Industrial Application 

TV Tubes, Antennas, Accessories 
Huge Listings of Parts, Tubes, 
Transistors, Tools, Books 


Send for ALLIED’s 1959 Catalog—it’s the 

leading supply guide —452 pages packed with the 

3 world’s largest selection of quality electronic 
featuring: equipment at lowest, money-saving prices. 


MONEY-SAVING knight-kits: Finest electronic Get every buying advantage at ALLIED: fastest 
equipment in money-saving kit form. Complete selection of shipment, expert personal help, lowest prices, 
latest Hi-Fi amplifier, tuner and speaker kits (new Stereo : 4 
units); Hobbyist kits; Test Instruments and Amateur kits. guaranteed satisfaction 
KNIGHT-KITS are an exclusive ALLIED product. 


HI-FI! STEREO! See the world’s largest selection of quality send for the leading 


Hi-Fi music systems and famous name components. First 


with the latest in STEREO! Save on ALLIED-recommended electronic supply guide 
complete systems. Own the best in Hi-Fi for less! a i a a a ee alle 


ALLIED RADIO CORP., Dept. 1-E9 
100 N. Western Ave., Chicago 80, Ill. 


SOT Pen Vamnet Only 10%, down; available on (Send FREE 452-Page 1959 ALLIED Catalog 


orders of $20 or more. Fast handling—no red tape. 


ALLIED RADIO 


} 
—_—  —, our 38th year 


World’s Largest Electronic Supply House 


Name 


Address 


City Zone_____State____ 
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Today’s FP is available in the 
improved “red top’’ design 
with new positive leakproof 
seal that ends the possibility 
of leakage. A new patented 
spring clip mounting gives 
improved resistance to shock 
and vibration plus improved 
heat dissipation. 


Prevent “Middle Age” Hum 


with Mallory FP’s—the Capacitor with ETCHED CATHODE 


Why risk annoying filter hum? Always use 
Mallory FP capacitors ...and be sure of life- 
long hum-free performance. The etched 
cathode FP offers increased cathode surface 
that prevents loss of capacitance. What’s 
more, you can use the FP with assurance in 
today’s tightest, hottest chassis. The FP is 


the original 85°C capacitor . . . gives you pre- 
mium service without premium price. 


Try the new FP capacitor for yourself. See 
how it stops expensive, time-consuming call- 
backs. Your Mallory distributor has them 
... see him today. 


TC Tubular Electrolytics—now 
in handy new twin pack with 
the same high quality and 
performance characteristics. 


RMC Discaps®—Long the 
original equipment standard, 
now available for replace- 
ment in the handy “‘file card” 
five pack. 


Mallory GEMS—five tubular 
capacitors in easy-to-use dis- 

nser: best bet for outstand- 
ing service in buffer, by-pass 
or coupling applications. 


@ Registered trade mark of Radio Materials Company, a division of P. R. Mallory & Co. Inc. 
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P. R. MALLORY & CO. iInc., 


INDIANAPOLIS 6, INDIANA 


Sta-Loc*—New design enables 
our distributor to custom- 
uild the exact replacement 

you need in just 30 seconds, 

eliminates waiting for out-of- 
stock controls. 

*Trade Mark 


ELECTRONICS WORLD 


Do you WISH you Get 


Your First Class Commercial 


were EMPLOYED + F.C.C. LICENSE 
in ELECTRONICS? QUICKLY ! 


_ vao ogame tgehaeney tama CORRESPONDENCE OR RESIDENCE CLASSES 
An F.C.C. commercial (not amateur) license is your ticket 
to higher pay and more interesting employment. This license 
is Federal Government evidence of your qualifications in 
electronics. Employers are eager to hire licensed technicians. 


Grantham School of Electronics specializes in F.C.C. license 
+ preparation. Correspondence training is conducted from Washington, 
H Hollywood, and Seattle; also, resident DAY and EVENING classes 
are held in all three cities. Either way, by correspondence or in resi- 


WHICH LICENSE FOR WHICH JOB? 3% dent classes, we train you quickly and well. 
my 
The THIRD CLASS radiotelephone license is of value SY 


2. Sa © | ilipeeone eer oe 
\ 


license is extremely limited. YZ, 

The SECOND CLASS radiotelephone license qualifies bE ; This booklet a ( 
FREE! 
* 


you to install, maintain and operate most all radiotelephone 
equipment except commercial broadcast station equipment. 

The FIRST CLASS radio telephone license qualifies you “ 
to install, maintain and operate every type of radiotelephone \ \ \ 
equipment (except amateur) including all radio and tele- \ \\ \Y 
vision stations in the United States, its territories and pos- - P : 
This free booklet gives 
details of our training 
and explains what an 
F.C.C. license can do 
for your future. 


ld 


sessions. This is the highest class of radiotelephone license 
available. 


GRANTHAM TRAINING PREPARES YOU 


The Grantham course covers the required subject 
matter completely. Even though it is planned prima- 
rily to lead directly to a first class FCC license, it does 
this by TEACHING you electronics. Some of the 
subjects covered in detail are: Basic Electricity for 
Beginners, Basic Mathematics, Ohm’s and Kirchhoff’s 
Laws, Alternating Current, Frequency and Wave- 
length, Inductance, Capacitance, Impedance, Reso- 
nance, Vacuum Tubes, Transistors, Basic Principles 
of Amplification, Classes of Amplifiers, Oscillators, 


HERE’S PROOF... 
that Grantham students prepare for F.C.C. examinations in a 
minimum of time. Here is a list of a few of our recent graduates, 
the class of license they got, and how long it took them: 


License Weeks 


Power Supplies, AM Transmitters and Receivers, FM Roy E. Alexander, Pikeville, Kentucky ¥s . Ist 12 
Transmitters and Receivers, Antennas and Trans- Robert J. Conley, 129 W. 46th St.. New York 36, N.Y......... Ist 14 
mission Lines, Measuring Instruments, FCC Rules W. R. Smith, 1335 E. 8th St., Long Beach, Calif............... . Ist 12 
and Regulations, and extensive theory and mathe- Howard E. Martz, 301 S. Penn. St., Fairmount, Ind. “3 Ist 24 
matical calculations associated with all the above John W. Dempsey, Box 55, Rising Sun, Md. j Ist 12 
subjects explained simply and in detail. Donald H. Ford, Hyannis RD, Barnstable, Mass. Bosted Ist 12 
Richard J. Falk, 2303 Holman St., Bremerton, Wash. Ist 22 

OUR GUARANTEE ” Denson D. McNully, 1117 N. Houston St., Amarillo, Texas. ... a 9 
If you should fail the F.C. C. exam after finishing our INQ James 0. Hough, 400 S. Church St.. East Trey, Wisc. rereeeee Tt 12 
course, we guarantee to give additional training at NO Odie B. Perry, Jr., Rt. 3, Zebulon, N.C. teneeees .. Ist 12 
ADDITIONAL COST. Read details in our free booklet. Milton C. Gee, Rt. +1, Washington, N.J................0.. 000s . Ist 11 


1505 N. Western Ave. 
ue = eee 
; To: GRANTHAM SCHOOL OF ELECTRONICS 


of 


eased Yj i Yy 821-19th, NW 1505 N. W 08S 
Y 821-19th Street, N.W Y Was hin t _— 1505 estern - 408 Marion 
Washington Division Bag _ Washington 6, D.C 7 iad sningto Hollywood Seattle 
entlemen: 


(Phone: ST 3-3614) 


408 Marion Street 
Seattle 4, Wash. Yyy 
(Phone: MA 2-7227) 77 


Wy 


Please send me your free booklet telling how | can get my com- 
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I 

I 

! 

! 

ty I 
Yy mercial F.C.C, license quickly. | understand there is no obligation ; 
1 

1 

I 

| 

1 

i 


Seattle Division UY), 


Z and no salesman will call. 


Name Age 
Address 
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Why... ys City State — | 
CYR Yyyy he am interested in: Home Study, ] Resident Classes 96-E | 
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Use Delco Radio 
Service Parts! 


Port No. 7270804 —ovtput transformer 
used in the new Delco Portable Car Radio. 


<2 om 


Your Delco Radio Electronic Parts Distributor carries 


the complete line, giving you fast, dependable service on the items 
you’ll need for Delco Radio and other radio service work. Delco Radio also 
provides: 


e Wide selection of special application parts e Effective warranty program 
e Complete technical training program e Dealer identification signs 


Get the facts today on this truly profitable dealer setup, and grow with General 
Motors! 


Available everywhere through * pars DB) baal : tes Oo 4 A DB) j O 
Electronic Distributors “Vie ALE 


cnetietet O22. DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 
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IRON CORES 


—aiiG— 


RESISTORS 


SPEAKERS 


TRANSISTORS VIBRATORS CONTROLS 


ELECTRONICS WORLD 


MR, ELECTRONICS 
lf you're willing 
to lose your job tomorrow 


to a technically-trained man, 
turn the page, mister 


Many of the men currently on the street are there 
for a reason. “As many as 8 out of 10 are dead- 
wood,” estimates the chief engineer of a medium- 
sized Philadelphia firm; the problem is to find the 
live ones. —from ELECTRONICS MAGAZINE 


If you’re interested in an honest-to-goodness career in the vigor- 
ous young electronics industry, here’s how you can step ahead of 
job-competition, move up to a better job, earn more money, AND 
BE SURE OF HOLDING YOUR TECHNICAL JOB, EVEN 
WHEN THE “DEADWOOD” IS BEING CLEANED OUT. 


The “how” is advanced, professional home study training in 
Electronic Engineering Technology including AUTOMATION, 
INSTRUMENTATION, INDUSTRIAL ELECTRONICS, 
AERONAUTICAL ELECTRONICS, GUIDED MISSILES, 
SERVOMECHANISMS, COMPUTERS, ASTRONAUTICS, 
TELEMETERING, COMMUNICATIONS, MANUFACTUR- 
ING, TELEVISION, BROADCASTING. You don’t have to be a 
college graduate. You do have to be willing to study—at home. 
You can do it while holding down a full- 
time job. Thousands have. Since 1927 CREI 
has provided alert young men with the tech- 


MAIL THIS COUPON FOR FREE BOOKLET! 


Look at this partial listing of organizations that recommend CREI 
training for their own personnel: United Air Lines, Canadian 
Broadcasting Corp., Trans-Canada Airlines, Douglas Aircraft Co., 
The Martin Co., Columbia Broadcasting System, All-American 
Cables and Radio, Inc., Gates Radio Co., Canadair Ltd., Federal 
Electric Corp., and U.S. Information Agency (Voice of America). 
What's the next step? Certainly get more information than we 
can cram into one page. Fill out and mail the coupon below to- 
day, or write Capitol Radio Engineering Institute, Dept. 115F, 
3224 16th St., N.W., Washingeton:10, D.C. 


CREI ALSO OFFERS RESIDENCE TRAINING at the same 
high technical level in Washington, D. C. Classes start at regular 
intervals. Qualified residence school graduates earn degree, 
“Associate in Applied Science.” You can qualify for CREI home 
study training if you have had electronic education, or experience 
in electronics—and realize the need of a high level technical 
knowledge to make good in the better electronic jobs. (Elec- 
tronics experience is not required for admission to CREI Resi- 
dence School.) 


AUTOMATION AND INDUSTRIAL ENGINEERING 
TECHNOLOGY 


Complete course; covers all phases of automation. Special emphasis 
on theory, functioning, and applications of servomechanisms and com- 
puters. Also noteworthy: Lessons on machine control, instrumentation, 
data processing, and telemetry. A ‘‘must’’ for engineers and technicians 
seeking to enter this fascinating branch of electronic technology. 


nical knowledge that leads to more respon- 
reyes i ° ° ° : ° TO OBTAIN FAST, IMME- | 
sibility, more job security, more money. And | Capitol Radio Engineering Institute DIATE SERVICE AND TO | 
CREI has constantly kept pace with the | ECPD Accredited Technical Institute Curricula @ Founded 1927 AVOID DELAY IT IS NEC- | 
rapid expansion and progress in electronic —_|_ Dept. 115-F, 3224 Sixteenth St., N.W., Washington 10, D.C. ESSARY THAT THE FOL- | 
achievement. P ; pee P LOWING INFORMATION BE | 
4 — Please send me your course outline an illustrate FILLED IN 
Remember this: CREI starts with funda- | Booklet “Your Future in the New World of Electronics” . . . I 
mentals and takes you along at your own | describing opportunities and CREI home study courses in arn ore | 
speed. You are not held back by a clas i Seatanerl ee 7 
Speed. rou are not held bac y a Class, | Practical Electronic Engineering Technology. | 
not pushed to keep up with others. You set | CHECK (J Radar, Servo and Computer Engineering Type of Present Work | 
your own pace. CREI instructors guide you | FIELD OF YC | erence sa a 13 | 
. ateri:z « > ectronic Engineering technology 
through the lesson material and grade your | GREATEST ["] Broadcast (AM, FM, TV) Engineering Technology | 
written work personally. You master the | INTEREST { LJ Television Engineering Technology Ed | 
fundamentals, then get into more advanced in _C) Aeronautical Electronic Engineering Technology veation | 
: ‘ A ji : nips (J Automation and Industrial Engineering Technology 

phases of electronics engineering principles | Yrs. High School | 
and practice. Finally you may elect training DOMES cap ssGesatvacensetsarensecnsevess Age | 
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engineering technology as applied to guided | on EET EEL CE CCL ECE STORE CEE EET 
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UNBEATABLE! 
SPAULDING 


"STRATO-TOWER”’ 
FEATURING THE 


ALL NEW 
SCREW 
ANCHOR 
BASE 


1. No Concrete Necessary 

2. Completely Self-Supporting 

3. Unconditionally Guaranteed 
(Base more satisfactory than 
concrete or your money back) 

4. Absolutely No Hole To Dig 

5. Fast Installation... Base in 15 Min., 
Tower in 90 Min. (2 men) 

6. One Base Fits All Tower Sizes To 
48 Fr. 

7. Tower Completely Galvanized 

8. All Riveted Construction 

9. Beaded Channel Leg (Will not rust 

inside like tubular type towers) 


today for complete liter- 
ature ond details on 
where to get Spaulding 
Strato-Towers for T¥— 
Hom—Civil Defense— 
Industrial Communica- 
tions. 


I ws 
SPAULDING prooucts comPANY 


550 West Barner Street . Frankfort, indiene 
IN CANADA: Delhi Metal Products Co., Delhi, Ontario 
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OUR "SOUND" CHART 

| To the Editors: 

With reference to your February 
| issue, we would like you to send us 


50 copies of the “Sound” fold-out 
We are exclusive RCA Indus- 
trial Sound Contractors, and these 
would be of tremendous value to our 


| technicians. 


ROBERT MARTIN, President 
Otto K. Olesen Electronics Inc. 
Montebello, California 


To the Editors: 

We would like to compliment you on 
the design chart entitled “Sound’’ in 
your February issue. This is indeed an 
excellent presentation and is especially 
helpful in my occupation. 

In fact, I liked this chart so much 
that I would like to distribute copies 
to my staff. I would, therefore, be 
most appreciative if you could provide 
me with 30 additional copies. 

LESLIE C. HEARTZ 

Colonel, USAF 

Deputy for Communications 
& Electronics 

United States Air Force 
Richards-Gebaur Air Force 
Base, Missouri 


To the Editors: 

Can you tell me what you would 
charge for 3000 to 5000 reprints of the 
“Sound” gatefold? 

HAROLD GLICKMAN 
Harold Glickman Advertising 
Boston, Massachusetts 


We were certainly pleased with the 
excellent response that this gatefold 
produced. Single copies of the chart 
are available at a price of $.15 each 
while a lower cost is available on 
quantity orders. Address your inquiry 
to the Editorial Department of ELEc- 
TRONICS WORLD, One Park Avenue, 
New York 16, New York.—Editors. 


* * * 


“SPRA-KOAT CIRCUIT COOLER" 
To the Editors: 

In Mac’s Service Shop in your Janu- 
ary issue, mention is made of General 
Cement’s “Spra-Koat Circuit Cooler.” 
I would like to express deep concern 
about the use of this “Freon” gas. My 
trade is refrigeration and I have a 
strong basic knowledge of the various 
refrigerants that are used. The manu- 
facturers of “Freon” give many won- 
derful characteristics of this gas as 
compared to others used for refrigera- 
tion. However, they fail to mention 
that when exposed to open flame or 
high heat, “Freon” may break down 
into toxic gases of chlorine and phos- 
gene. Spraying a cloud of gas onto a 
hot tube may wreck the envelope and, 


if the serviceman is in a small area, the 
toxic gases produced may be very 
dangerous. 

Also, if the technician is smoking, 
this may be disastrous, especially if one 
man tries to demonstrate the effect of 
a cold north wind on the back of an- 
other man’s neck at the same time. 

Finally, if the container is inverted, 
there is a chance of squirting a stream 
of liquid “Freon” which will burn the 
skin. 

HENRY BOYCE 
San Leandro, California 


Although Mac’s Service Shop did 
point out quite a few of the precautions 
mentioned by Reader Boyce, we for- 
warded his letter to General Cement. 
They in turn sent it along to Du Pont’s 
Freon Products Division. A small por- 
tion of their reply is as follows.— 
Editors. 


Dear Mr. Boyce: 

Your experiences with “Freon” refrig- 
erant and the anticipated experience of 
someone using “Freon” from the ‘“‘Spra- 
Koat Circuit Cooler” package are quite 
different. It is true that, although the 
“Freon” compounds are nonflammable, 
practically odorless, and are virtually 
nontoxic, they do decompose when 
heated to sufficiently high temperature. 
In the case of “Freon-12,” the tempera- 
ture of decomposition is just slightly 
over 1000°F, as shown in the Under- 
writers’ Laboratory report attached. It 
is true that the portion of “Freon-12” 
which is exposed to this temperature or 
higher will decompose into halogen 
gases, including hydrogen fluoride, hy- 
drogen chloride, and slight traces of 
phosgene. These gases give ample 
warning of their presence because of 
their extreme pungent odor. The cir- 
cumstances in refrigeration service 
work which are most responsible for 
producing these halogen products are 
the conditions where a halide torch is 
used for refrigerant leak detection or 
when service lines containing refriger- 
ant gas are being soldered or welded. 
In this latter condition, I might also 
point out that the decomposition prod- 
ucts of certain soldering fluxes, lubri- 
cant, and miscellaneous materials also 
produce unpleasant and sometimes 
dangerous-to-inhalation gases. For this 
reason, it should be a part of every 
refrigeration serviceman’s training 
that whenever leak testing or soldering 
operations are to be carried out on re- 
frigeration equipment, adequate venti- 
lation must be supplied. 

The situation is quite different when 
using the “Spra-Koat Circuit Cooler.” 
First of all, the temperature of hot 
parts in radio and television equipment 


ELECTRONICS WORLD 


Outstanding Hit! 


SAN FRANCISCO and LOS ANGELES HI-FI SHOWS! 


$349°° 


THE FISHER 


Complete Stereo Receiver 


i NEVER BEFORE [IN OUR TWENTY-ONE YEAR HISTORY 


Everything You Need has there been a public reaction so overwhelming as that 
PE ae ree, are lavished on the brilliant FISHER 600—first presented at the 


California high fidelity shows. And there is a reason! The 

ON ON E FISHER 600 is the first complete stereophonic receiver—every- 
thing you need, on one compact chassis: Stereo FM-AM tuners, 

COMPACT CHASSIS! Stereo Master Audio Control, two 20-watt Amplifiers. Simply 
connect two speaker systems and a turntable—and you have a 
THE FISHER 600 INCLUDES: magnificent stereophonic installation. The tens of thousands of 
visitors to our display rooms were uniformly impressed by the 
: STEREO sheer beauty, and simplicity, of this incredibly flexible instru- 
ment. They were equally impressed by the demonstrations of 

FM-AM TUNER the sensitivity of the FM tuner, which effortlessly brought in 


virtually all of the FM stations serving the area, even though the 


STEREO MASTER “600” was being operated at the very center of the second floor 
AUDIO CONTROL of a fourteen story hotel, and at least 150 feet from the street. 


But the performance of Fisher tuners is already legendary. In 


TWO 20-WATT the professional and quality field, more people own Fisher 
AMPLI FIERS tuners than all other makes combined! 


For the complete story and specifications on the world’s first 
and finest stereophonic receiver, please write us today. 


Price Slightly Higher in the Far West 


FISHER RADIO CORPORATION - 21-38 44TH DRIVE: L. 1. CITY 1, N.Y. 


Export: Morhan Exporting Corp., 458 Broadway, New York 13, N. Y. 
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a quarter-century of PRECISION * know-how 


is now yours in 


PAC 


O 


quality electronic equipment in KIT FORM 


FOR: 


electronic hobbyists 
and amateur radio 


hi-fi custom building 
and service 


science education and 
technical schools 


industrial testing and 
quality control 


PACO is the only line of 
test instrument kits engi- 
neered and produced 
under the auspices of a 
leading test equipment 
and meter manufacturer. 


and, you pay nothing 
extra for the convenience 
of buying PACO kits di- 
rectly from your own 
local parts distributor. 


COMPARE PACO against 
any other kits for per- 
formance, appearance, 
ruggedness, ease of op- 
eration and simplicity of 
assembly and wiring. 


COMPARE PACO’s su- 
perbly detailed, step-by- 
step instruction manuals 
and giant size wiring dia- 
grams, against any you 
have ever seen. 


SEE HOW PACO sets an 
entirely new standard in 
electronic instrument kit 
design and kit assembly 
instruction. 


& Available and on display 
ot leading 
electronic parts distributors. 


» Write tor free 
descriptive bulletin. 


*a DIVISION OF PRECISION APPARATUS COMPANY, INC. 
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tor ea 
Battery Eli ‘or 

© less than 0.3% ripple output 
© no external filters required 


Kit Price: 
Factory Wired: ..........css000 $49. 50 


MODEL C-20 

Res-Cap-Ratio Bridge Kit 

© 10 mmfd to 2000 mfd 

* ¥% ohm to - _— 

Kit Net Price: ..... -o0$20,95 
Factory Wired: .........cs0000 $31.50 


MODEL G-30 

RF Si Generator Kit 

© 160 Kc to 240 Mc in 8 bands 
© 120 Mc fundamental output 


3 eeecsesesossesers: 


Factory Wired: .........rserer $39.95 


MODEL M-40 

High Sensitivity V-0-M Kit 
* 20,000 ohms/volt DC 

© 10,000 ohms/volt AC 


-MODE 
5” Senate | oy Oscilloscope Kit 
© push-pull vertical and 
horizontal amplifiers 
it Net 


Ki . 
Factory Wired: ERE: $84.50 


MODEL $-55 

Wideband 5” Oscilloscope 

* response DC to 5 Mc 

© push-pull V and H amplifiers 
a 7.50 


MODEL T-60 
Tube Checker Kit 
© full free-point lever 
selector system 
© built-in roll chart 
Kit Net Price: ..........000 $38.75 
Factory Wired: ...........0000 $54.50 


MODEL T-65 

Transistor and Crystal Diode 

Tester Kit 

¢ testsIceo,gain, leakage, etc. 

© tests both p-n-p and n-p-n types 
Price: $39.95 


Kit Net 
Factory Wired: .......... $59.50 


MODEL V-70 

Vacuum Tube Voltmeter Kit 
© wide-range 

© peak-to-peak 

Kit Net Price 

Factory Wired: ... 


‘MODEL 2-80 
RF-AF Signal Tracer Kit 
© high gain RF and AF amplifier 
© visual and audible indicator 
Kit Net Price: $29. 
Factory Wired: . 


P/AIC 


Cc 


ELECTRONICS 
co., Inc. 


70-31 84th Street, Glendale 27, L. I., 


New York 


Export: 458 B’way, N .Y. 13, U.S.A., Canada: Atlas Radio Corp., Toronto 19. 


will not be sufficient to decompose the 
“Freon” during the test procedure. 
This is quite different from the in- 
stance of the halide torch where the 
refrigerant gas is actually passed 
through the torch flame. In radio and 
TV service operations, the hottest con- 
dition in the area would probably be 
the hot tip on a soldering iron. In my 
opinion, the normal precautions taken 
during any soldering operation, where 
ventilation is available is adequate to 
take care of any conceivable use of 
“Spra-Koat Circuit Cooler” in the 
electronic servicing area. 

You have raised the question of 
smoking in the presence of ‘Freon.” 
This is certainly not advisable, but I 
would not associate the intermittent 
spray of “Freon” on a TV part for spot 
cooling as a condition which should 
prohibit smoking in the area. As a 
matter of fact, here again if concentra- 
tion of “Freon” is such that smoking 
causes decomposition, the smoker ex- 
periences a very strong, unpleasant 
taste sensation which, long before it 
becomes harmful, will make him stop 
smoking. You mention horseplay in 
your letter. Of course, any horseplay is 
dangerous and unwise. Liquid “Freon” 
sprayed on the skin over a period of 
seconds could result in frostbite. 

A. H. LAWRENCE, JR., Manager 
Aerosol Propellent Sales 
E. I. Du Pont de Nemours & Co., 
Inc. 
Wilmington, Delaware 
* * * 
TRANSISTORIZED TACHOMETER 
To the Editors: 

I have constructed the ‘“Transistor- 
ized Tachometer” described in your 
January issue exactly as suggested, ex- 
cept that I used a 1N1508 Internation- 
al MZ 4.7 zener diode in place of the 
one suggested. 

After placing the unit in service, 
however, I observed the meter deflec- 
tion varied up to about 40 per-cent as 
the temperature increased from about 
20°F to 75°F. I would appreciate any 
suggestions you might have on elimi- 
nating the temperature effect. 

SIDNEY ARNOW 
Brooklyn, New York 


Some of our readers have had diffi- 
culty in obtaining a source of supply 
for the zener diode mentioned in the 
article. Although the diode originally 
specified is listed in Allied Radio’s 
latest semiconductor directory of in- 
stock items, we have learned that 
there is some lag in the delivery of 
these units from the manufacturer. 
We hope this situation is temporary 
and that the diode will be more readily 
available soon. Meantime, substitu- 
tions such as the one suggested above 
might be tried. Regarding Reader 
Arnow’s temperature problems, here 
is what the author says.—Editors. 


Dear Mr. Arnow: 

The original experimental work on 
the tachometer was done in New Eng- 
land in late winter. Therefore, the 
temperature problems were not en- 


ELECTRONICS WORLD 


MAKE MORE MONEY 
in TELEVISION 


RADIO- ELECTRONICS 


BETTER...MORE COMPLETE...LOWER COST... 
WITH NATIONAL SCHOOLS SHOP-METHOD 
HOME TRAINING! 


-Training that is proved and tested 
in Resident School shops and 
laboratories, by a School that is 
the OLDEST and LARGEST of 
its kind in the world. 

You learn ALL PHASES of 

T elevision-Radio-Electronics. 
Other schools make several courses 
out of the material in our ONE 
MASTER COURSE ... and you 
pay more for less training than 
you get in our course at ONE 
LOW TUITION! 


BETTER.. 


MORE COMPLETE... 
LOWER COST... 


You get all information 
by mail... You make 
your own decision... .-at 
home! NO SALESMAN 

WILL CALL 


TOP PAY...UNLIMITED OPPORTUNITIES 
LIFETIME SECURITY CAN BE YOURS! 
You are needed in the Television, Radio, and Electronics industry! 
Trained technicians are in growing demand at excellent pay— in 


ALL PHASES, including Servicing, Manufacturing, Broadcasting and 
Communications, Automation, Radar. Government Missile Projects. 


NATIONAL SCHOOLS SHOP-METHOD HOME 
TRAINING, with newly added lessons 
and equipment, trains you in your 
spare time at home, for these unlim- 
ited opportunities, including many 
technical jobs leading to supervisory 
positions. 

YOU LEARN BY BUILDING EQUIPMENT WITH 
KITS AND PARTS WE SEND YOU. Your 
National Schools course includes 
at § Practical training—YOU 
LEARN BY DOING! We send you 
complete standard equipment of pro- 
fessional quality for building various 
experimental and test units. You ad- 
vance step by step, perform more than 
100 experiments, and you build a 
complete TV set from the ground UR, 
that is yours to keep! A big, new T 
picture tube is included at no extra 
charge. 

EARN AS YOU LEARN. We'll show you 
how to earn extra money right from 
the start. Many of our students pay 
for their course—and more— while 
studying. So can you! 


RESIDENT TRAINING AT LOS ANGELES 


If you wish to take your training in our Resident 
School at Los Angeles, the world's TV capital, 
start NOW in our big, modern Shops, Labs and 
Radio-TV Studios. Here you work with latest 
Electronic equipment professionally installed 

finest, most complete facilities offered by 
any school. Expert, friendly instructors. Personal 
attention. Graduate Employment Service. Help 
in finding home near school and part time 
job while you learn. Check box in coupon for 
full information 
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LESSONS AND INSTRUCTION MATERIAL ARE 
UP-TO-DATE, PRACTICAL, INTERESTING. 
Every National Schools Shop-Method 
lesson is made easy to understand by 
numerous illustrations and diagrams. 
All instruction material has been de- 
veloped and tested in our own Resi- 
dent School Shops, Laboratories and 
Studios. 

SEND FOR INFORMATION TODAY... it can 
mean the difference between SUCCESS 
and failure for you! Send for your 
FREE BOOK “Your Future in 
Television-Radio-Electronics’’ and 
FREE Sample Lesson. Do it TODAY, 
while you are thinking about your 
future. It doesn’t cost you anything 
to investigate! 


YOU GET... 


© 19 Big Kits—YOURS TO KEEP! 

@ Friendly. Instruction and Guidance 

@ Job Placement Service 

®@ Unlimited Consultation 

© Diploma—Recognized by Industry 

@ EVERYTHING YOU NEED FOR 
SUCCESS! 


SHOP-METHOD HOME TRAINING 

COVERS ALL PHASES OF INDUSTRY 
- Television, + oe Color TV 

. Radio AM & F 

Electronics for Guided Missiles 

. Sound Recording and Hi-Fidelity 

FCC License 

. Automation and Computers 

. Radar & Micro-Waves 

Broadcasting and 

Communications 


NATIONAL ftcunicat SCHOOLS 0 


WORLD-WIDE TRAINING SINCE 1905 


SNOUPwWHe 


GET THE BENEFITS OF OUR OVER 
50 YEARS — 


Approved for 
1 Training 


4 MAIL NOW TO 
r NATIONAL SCHOOLS, Dept RH-59 


4000 $. FIGUEROA ST LOS ANGELES 37, CALIF. 


_ Rush free TV-Radio “Opportunity” Book and sample 


ER 


lesson. No salesman will call. 
AGE 


| 
! 
i 
! 
NAME | | 
i / 


ADDRESS 


CITY. ZONE STATE 


NATIONAL SCHOOLS ie Check if interested ONLY in Resident School training at Los Angeles 


PvereRAns: Give date of Discharge 


Los Angeles 37, Calif. ee ee oe ee ee es es ee es es es 
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@ maximum signal-to-noise ratio—ideal for 
@ remote control] via power supply at, or 

@ internal multiplex circuit — single lead line 
@ easy mast mounting close to the antenna 

@ swing-down chassis for easy service and 


@ no-strip terminals for speedy, secure 


NEW BLONDER-TONGUE 
VHF ANTENNA BOOSTER 
MODEL AB-2 


2 for clear, sharp TV pictures in 
weak signal & fringe areas—more than 
10 db gain on all VHF channels 


$53.95 
NEW BLONDER-TONGUE 


FM ANTENNA BOOSTER 


MODEL AB-FM 


for superb FM listening pleasure in 
weak signal & fringe than 16 db 
gain over the FM band (88-108 mc) 


$53.95 


new frame grid tube provides lowest noise 
figure for brilliant reception 


new receivers 


REMOTE CONTROL UNIT 


near receiver 

carries AC power ‘up’ and signal ‘down’ 
boosts signal before line loss can develop 
maintenance 


installation — 


‘NO-STRIP’ TERMINALS 
Available through parts distributors or write direct: EW-5 


BLONDER-TONGUE LABORATORIES, INC. 


9 Alling Street * Newark 2, N. J. 


Ea 


In Canada: Telequipment Mfg. Co., Ltd., London, Ont. Export: Morhan Export Corp., N. Y. 13, N. Y¥. 
hi-fi components « UHF converters ¢ master TV systems ¢ industrial TV cameras « FM-AM radios 


countered. With the advent of sum- 
mer, we also ran into some tempera- 


| ture difficulties. Since the pulse count- 


er output is very stable, any change in 
meter reading must be caused by a 
change in transistor gain or collector 
leakage. This latter will cause the 
meter to vary, but only if the current 
is large in the first place. 

Several types of recent transistors 
are rated at only 1 or 2 ua. leakage. 
One of these transistors would prob- 
ably help greatly. 

If leakage current at high tempera- 
tures is still noticeable, especially if 
you are using a sensitive meter, it will 
help to reduce the meter sensitivity 
with a shunting resistor and increase 
the setting of the calibration control 
to restore proper calibration. Start by 
turning the calibration control all 
the way up. Then find a value of 
resistance that will reduce the meter 
sensitivity so that the tachometer 
indicates about 10 to 20 per-cent high. 
Install this resistor and then reduce 
the calibration control to give proper 
indication. 

Should you find this modification 
necessary, I would suggest that you re- 


| duce resistor R; from 8200 ohms to 


3900 ohms before performing the above 
adjustments. This will increase the 


| drive to V2 and allow the meter to be 


shunted even more. At the same time, 
you should reduce resistor Rs to 200 
ohms to prevent saturation of V2 at the 
higher current level. 
RicHarp H. SMALL 
Altadena, California 
—30- 


IMPORTANT NOTES ON OUR 
CITIZENS BAND TRANSCEIVER 


HE article “Build This Citizens Band 

Transceiver” by Don Stoner in our 
March, 1959 issue attracted consider- 
able interest. The following two points 
should have been made in the article. 

First, when testing or adjusting the 
transmitter with its dummy load lamp, 
no license is required since useful radia- 
tion will not occur. Such adjustments 
may not be made with the transmitter 
radiating into its antenna unless they 
are under the supervision of a licensed 
commercial radio operator. 

Second is the matter of the crystal to 
be used in order to meet the required 
005% frequency tolerance. We have 
just learned that International Crystal 
is not certifying its FA-type crystals at 
005% but instead is offering a “pack- 
aged” unit, FO-27, which is completely 
wired with a 6AU6 tube and erystal. 
This unit, which may be used as the 
r.f. section of the transceiver is available 
from the company at 18 North Lee Ave., 
Oklahoma City, Okla. for $14.95. 

Suitable crystals are also available 
from other sources. In such cases be 
sure to specify a frequency tolerance of 
005% and inform the manufacturer 
of the circuit in which the crystal is 
to be used. This is important since the 
precise operating frequency will depend 
on the circuit capacity which appears 
across the crystal. 

It is interesting to note that the FCC 
would like to see the Citizens Band put 
into use “with a minimum of restricting 
regulation.” Hope to see you on the 
Citizens Band soon. —30- 


ELECTRONICS WORLD 


SPELLS 


ownership of a PHOTOFACT service pata uisrary 
SUCCESS FOR SERVICE TECHNICIANS 


“I don't believe | would do business 

without PHOTOFACT and I don't see 

how any other serviceman can. The 

time saved is worth more than the 
PHOTOFACT cost, and the satisfaction 

in knowing | am doing the job right 


NEW EASY-BUY PLAN! 


It's the money-saving way to build your com- 
plete profit-making PHOTOFACT Library! 


NO INTEREST— NO CARRYING CHARGE—AS LITTLE AS $10 DOWN 


FREE! Valuable steel 
file cabinets given to 
PHOTOFACT monthly 
subscribers and Library 

purchasers. 


Valuable booklet 
shows you how 
PHOTOFACT boosts 
your profit-capacity 


Send for it! 


FR 


is something too.” 


—Emmett T. Cassidy 
Gadsden, Alabama 


“In all the years we have been 
in business, we have used 
PHOTOFACT more than any 
other reference books. Couldn't 
have done the work without 
them.” 

—Claude C. Yeager, 

Wichita, Kans. 


“| have been using PHOTO- 
FACT since | first started in 
business. | find them quite time 
saving. If | didn't think them 
worthwhile, | wouldn't have a 
standing order for all new ones 
as issued." 
—dJerry Beccia, 
Waterbury, Conn. 


“PHOTOFACTS are the most 
valuable item in the shop.”’ 


—Ray Myers, Austin, Minn. 


“PHOTOFACTS save time, time 

is money, and money is what 
we're in business for."’ 

—Alexander Sarytchoff 
Chicago, Ill. 


HERE’S MORE PROOF...FROM COAST-TO-COAST 


“| find PHOTOFACT informa- 
tion invaluable in the conduct of 
my business. In addition to ex- 
cellent schematic information, 
the parts replacement section is 
a great time saver." 

—Matt Slifstein, Harrison, N.Y. 


“In servicing all kinds of sets 
PHOTOFACT is a must. And 
the new file cabinets are a space 
and time saver to me." 
—Raymond L. Griffin 
Lawrencebury, Tenn. 


“| depend on PHOTOFACT on 
every TV repair job | turn out. 
| can do the job in half the time 
if PHOTOFACT is handy.” 
—Robert P. Bradley 
Inverness, Miss. 


““PHOTOFACTS mean just 
about everything in servicing TV 
and radio.” 
—Warren T. Stoudt 
Boyerstown, Pa. 


(These are just a few of hundreds of ‘Success with PHOTOFACT” letters in our files) 


OWN A PHOTOFACT LIBRARY — 
see your Sams Distributor today or write 
to Howard W. Sams for full details 


HOWARD W. SAMS & CO., INC. 
2203 E. 46th St., Indianapolis 6, Ind. 


] Send me Free booklet ‘Your Guide To Maximum Profits” 


[_] I'm a Service Technician: 
My Distributor is: 

Shop Name 

Attn. 


Address 


City 


full-time; 


part-time 


Zone State 


WE’RE LEARNING 
WHY TWO EARS 
ARE BETTER THAN 


Which speaker is making the sound? In echoless chamber at Bell Labs, Robert Hanson measures test subject’s ability to localize 
sounds — observes how two ears operate in partnership. This and other tests may point the way to better telephone instruments. 


In listening to stereophonic music, how is it that 
our ears and brain construct a picture of the 
entire orchestra with but two samples (the sounds 
from two speakers) to work with? 


How is it that our ears and brain are able to 
pinpoint one voice in a roomful of talkers—to 
listen to it alone and ignore the rest? 


What makes two ears better than one? 


Bell Telephone Laboratories scientists are 
searching for the answers. For in finding them, 
better telephone instruments and better ways of 
transmitting sound will surely result. 


Our hearing performs feats that no electronic 
system can yet duplicate. How? Laboratories 
scientists believe the secret lies in the way our 
two ears function in partnership and in the way 


our neural network connects them with our brain. 
The problem: to discover what functions the net- 
work performs and to see whether electronic 
duplication might enhance understanding. 


The work is under way. Electronic circuits 
that simulate the operation of nerve cells have 
already been created—and conceptual models 
of the neural network are being constructed. 


Alexander Graham Bell’s interest in deafness 
and hearing led to the invention of the telephone. 
Bell Laboratories’ current explorations in bi- 
naural sound may well lead to important new 
advances in the transmission of speech and music. 


BELL TELEPHONE LABORATORIES 


World center of communications research and development 


ELECTRONICS WORLD 


-RADIO-TELEVISION | 


SPRAYBERRY 


*« « « « This great industry is begging 
for trained men... to step into good paying jobs 
or a profitable business of their own! Our new 
plan opens the doors of Radio-Television wide to 
every ambitious man who is ready to act at once! 


Men by the thousands... trained Radio-Television Service Techni- 
cians...are needed at once! Perhaps you’ve thought about entering 
this interesting, top paying field, but lack of ready money held you 
back. Now—just $6 enrolls you for America’s finest, most up to 
date home study training in Radio-Television! Unbelievable? No, 
the explanation is simple! We believe Radio-Television must have 
the additional men it needs as quickly as possible. We are willing to 
do our part by making Sprayberry Training available for less money 
down and on easier terms than ever before. This is your big oppor- 
tunity to get the training you need...to step into a fine job or your 
own Radio-Television Service Business. 


* e 
Complete Facts Free—Act Now; Offer Limited 
Only a limited number of students may be accepted on this liberal 
and unusual basis. We urge you to act at once...mail the coupon be- 
low and get complete details plus our big new catalog and an actual 
sample lesson—all free. No obligation...no salesman will bother you. 


HOME STUDY TRAINING IN SPARE TIME 


Under world-famous 27-year old Sprayberry Plan, you learn entirely 
at home inspare time. You keep on with your present job and income. 
You train as fast or as slowly as you wish. You get valuable kits of 
parts and equipment for priceless shop-bench practice. And every- 
thing you receive, lessons and equipment alike, is all yours to keep. 


LET US PROVE HOW EASILY YOU CAN LEARN! 


Radio-Television needs YOU! And Sprayberry is ready to 
train you on better, easier terms, that any ambitious man can 
afford. Just $6 starts you! Mail coupon today... let the facts 
speak for themselves. You have everything to gain. Let us 
prove the kind of opportunity that’s in store for you! 


SPRAYBERRY Academy of Radio-Television 


1512 Jarvis Avenue, Dept. 25-V, Chicago 26, Illinois 


Mail This Coupon Now—No Salesman Will Call 


ls wi Sprayberry Academy of Radio-Television , 
R bhi Dept. 25-V, 1512 W. Jarvis Ave., Chicago 26, Ill. i 
adio-le 


eVviSion Please rush ail information on your ALL-NEW Radio-Tele- 
HhOi i} vision Training Plan. I understand this does not obligate me 
eRe tenn a and that no salesman will call upon me. Include New Cat- 


Milliam- TRAINING "PLAN alog and Sample Lesson FREE. 


meter. 


ee | 
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CHANNEL MASTER 
TV ANTENNAS 


Dealers sell more T-W’s than any 
other fringe-area antenna—by far. The 
powerful T-W delivers the highest gains 
and front-to-back ratios of any all- 
channel VHF antenna. Its rugged con- 
struction provides more years of peak 
performance. And it’s nationally adver- 
tised on network TV and in leading mag- 
azines. Recommend a T-W for your next 
installation—and help your business 
grow. 


CHANNEL MASTERED 


The World’s Most Powerful TV Antenna 


* 


get this great new 
TRANSISTOR RADIO DISPLAY 


» model no. 6502 $39.95 list 
+ Model no. 6506 $49.95 list 
+ Model no. 6511 $54.95 list 
» model no. 6512, Short Wave 
and Standard Broadcast, 

$72.50 list 

also available: model no 

6514, Marine Band and 


Standard Broadcast 
$74.95 list 


CHANNEL MASTER 


Channel Master’s colorful, pilfer-proof display 
lets your customers see, touch, and play these 
outstanding radios—wraps up more sales than 
ever before. Use it to set up your own complete 
transistor radio center in less than 1 square 
foot of shelf or counter space. Ask your Channel 
Master distributor for full details. 


Unmatched sensitivity, superb tone, 
handsome design, and low price 
have made Channel Master 

one of the country’s largest-selling lines 
of transistor radios. 


CHANNEL MASTER 
works wonders inv 


Aight and 


ey! CHANNEL MASTER 


HIGH FIDELITY 
COMPONENTS 


New components with a new idea: the “Practical 
Approach!” Channel Master's new hi-fi line is designed 
to eliminate confusion by directing the customer's atten- 
tion to the 5 basic, practical considerations which apply 
to the selection of any high fidelity system: Performance, 
Ease of Operation, Versatility, Styling, and Cost. 

The Channel Master line eminently satisfies each of 
these requirements. These are instruments of superb 
quality and striking appearance, offered at moderate 
prices. They reproduce with astonishing accuracy the 
entire audible spectrum with, an absolute minimum of 
manual controls. The result is a true high fidelity system 
which satisfies the most discriminating audiophile... 
and yet can be used and enjoyed by virtually everyone. 


Available in Eastern Areas only 


CHANNEL MASTER 
Ak 


Cabinets available 
in wood or metal. 


Tiny Minstrel Speaker System 
brings concert hall realism to the home 


Now, for the first time, full dynamic realism is 
achieved in a miniature enclosure only 9” x 9” x 16”. 
Through the patented new “Acoustic Transformer” 
principle the entire air chamber becomes a phase match- 
ing air transformer which produces clear, undistorted 
sound from 50 to 15,000 cycles. The big sound and 
small size of Channel Master Minstrels make them ideal 
for flexible, space-saving, low-cost stereo installations. 


audiophile net $2995 


Monaural Amplifier Mode! No. 6620 
audiophile net $7995 without cabinet 


This superb 20 watt (40 watt peak) amplifier 
faithfully reproduces every sound audible to 
the human ear. Modern feed-back circuitry 
assures minimum distortion and full- 
frequency range. Special adapter jacks make 
conversion to a stereo system simple and 
economical. Solid brass face panel. 


a aN 


Stereophonic Amplifier 
Model No. 6600 
audiophile net $] 1995 without cabinet 


The Channel Master 6600 stereophonic am- 
plifier is an instrument of flawless electronic 
craftsmanship, embodying every advanced 
technical feature for full-range stereophonic 
sound reproduction. 16 watts on each chan- 
nel (32 watt peak). Solid brass face panel. 


AM/FM Tuner Mode! No. 6100 


audiophile net $g495 without cabinet 

This outstanding tuner provides fine perform- 
ance, pinpoint station selectivity and effort- 
less flywheel tuning. Automatic Gain and 
Volume Controls on FM and AM prevent 
overloading by strong signals and maintain 
constant sound levels. Special multiplex out- 
put permits tuner to be adapted for stereo- 
phonic FM broadcasting. Solid brass face 


panel. 
Si 


CHANNEL MASTER 


MODEL M-40 | MODEL M-160 


1 pv 


20 db quieting) 
10% distortien) 


Squeich Operation: 
Power Output: (for 


Frequency Range: 


SPECIFICATIONS: 
Sensitivity (tor 
152-174 MC 


bands. Model MC-40 (30-50 
MC) Model MC-160 (152-174 


Power supply 12 VDC. 


CRYSTAL CONTROLLED 
MODELS MC-40 and MC-160 
Only $114.50, including crystal. 
Same fine features and specifica- 
tionsas Models M-40and M-160. 


For continuous, positive moni- 
toring of any specific frequency 


in the 30-50 or 


MC). 


152-174 MC bands. For police 
and fire departments, utilities, 
vation departments—other 
governmental, municipal and 


industrial radio systems. In- 
valuable where 2 or more chan- 


trucking and railroads, conser- 
nels must be monitored. 


TUNABLE MODELS—M-40 
and M-160 only $99.50 


Ideal for monitoring 30-50 and 
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FEATURES FOUND ONLY IN MUCH 
HIGHER PRICED EQUIPMENT 


RAY C. COMPTON has been named as- 
sistant sales manager of Weller Elec- 
tric Corporation. He 

will cover, primar- 

ily, the hardware 

and automotive 

markets. 

Prior to joining 

the organization, 
Mr. Compton was 
with the consumer 
products division of 
Monsanto Chemical Co. and most re- 
cently with Kaiser Aluminum and 
Chemical Company. 

A native of Washington, D. C., Mr. 
Compton was formerly with the Fed- 
eral Bureau of Investigation. He was 
an agent from 1941 to 1949. 

~ * * 
RICHARD DEUTSCH and ROBERT CORTES 
are now eastern and western sales su- 
pervisors, respectively, of Channel Mas- 
ter Corp. ... HERBERT A. FRANK has 
been named director of sales, Granco 
Products. Inc. . . . DR. W. CRAWFORD 
DUNLAP is now director of semicon- 
ductor research for the research divi- 
sion of Raytheon Manufacturing Com- 
pany Erie Resistor Corporation 
has named GEORGE P. FRYLING, I! vice- 
president,.manufacturing, and GEORGE 
F. KEMPF vice-president and general 
manager of Erie Resistor of Canada, 
Ltd., a subsidiary of the organization 
... GEORGE F. HARTMAN, Colonel, 
U.S.A.F. Ret., has been appointed vice- 
president in charge of sales for Trad 
Electronics Corp. 
* ca a 

NEIL W. TURNER has been promoted to 
the position of director of product plan- 
ning for the Heath 

Company, Benton 

Harbor, Michigan. 

Prior to this he was 

the firm’s merchan- 

dising manager. 

In his new capaci- 
ty, Mr. Turner will 
administer the com- 
pany’s new products 
development program and its market 
research activities. He has been with 
the organization since 1950. 

In addition, Robert K. Swander was 
advanced from purchasing agent to 
director of purchasing. Ellis Grear is 
now the new purchasing agent. 

cs * * 


P. R. MALLORY & CO. INC. has formed 
a new subsidiary company P. R. MAL- 
LORY INTERNATIONAL INC., for the 
purpose of managing foreign activities 
and interests . An agreement on 
terms for the acquisition of ALTEC 
COMPANIES, INC. stock by LING ELEC- 
TRONICS, INC. has been announced . . . 
AMPHENOL-BORG ELECTRONICS COR- 


PORATION has formed a separate divi- 
sion to be known as AMPHENOL DIS- 
TRIBUTOR DIVISION .. . TELECHROME 
MANUFACTURING CORP. has merged 
with ENCAPSOR PRODUCTS INC. The 
latter will operate as a wholly owned 
subsidiary. 
* * cs 

ELECTRONIC REPRESENTATIVES ASSO- 
CIATION (ERA) will operate the mes- 
sage and directory service at the 1959 
Electronic Parts Distributors Show. 

Up-to-date methods will assure 
swift, effective communication among 
the more than 12,000 industry mem- 
bers expected. Closed-circuit, fixed- 
focus TV will be employed to page 
visitors in the exhibition hall, display 
rooms, lobbies, meeting rooms, and 
similar locations throughout the hotel. 
Visitors will leave and pick up mes- 
sages at an information center at the 
show. 

* * ae 
R. H. ROGERS has been appointed to the 
post of advertising and sales promotion 
manager of Nation- 
al Company, 

He comes to the 
company from Labo- 
ratory for Electron- 
ics where he was 
public relations di- 
rector and advertis- 
ing manager. He is 
also a former asso- 
ciate editor of “Power Engineering 
Magazine.” 

Prior to that, Mr. Rogers spent ten 
years with General Electric Company 
as an engineer, editor, and technical 
consultant to the advertising and sales 
promotion divisions. 

* * * 
EARL F. BROIHIER has assumed his new 
duties as assistant advertising man- 
ager for Heath Company . . . Concer- 
tapes, Inc. has appointed PAUL FLYNN 
to the newly created position of pro- 
motion manager . . . The appointment 
of ELMER J. PERRY to the newly cre- 
ated post of manufacturing manager 
of the semiconductor division of Syl- 
vania Electric Products Inc. has been 
announced .. . LEON ROBBIN has been 
elected to the board of directors of 
P. R. Mallory & Co. Inc. . . . Acoustica 
Associates, Inc. has announced the fol- 
lowing appointments: GERALD M. HEN- 
RIKSEN is now executive vice-presi- 
dent; RALPH REYNOLDS is general 
manager of the eastern division and 
continues as vice-president and direc- 
tor of the company; FRANK P. DeLUCA 
is general manager of the western di- 
vision and a director of company, as 
well as continuing as a vice-president; 
and STANLEY R. RICH is vice-president 
of the firm and continues as president 
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The Master Course in Elec- 

Pp your tronics will provide you with 

the mental tools of the elec- 

tronics technician and pre- 
pare you for a First Class 
e 4 FCC License (Commercial) 
ommercid icense with a radar endorsement. 
When you successfully com- 

plete the Master Course, if 
you fail to pass the FCC 


—or your money back = full refwnd of ‘all teition 


payments. 


ign ssi “License and $25 raise due to Cleveland Institute training” 


“I sat for and passed the FCC exam for my second class license. This meant a promotion 
JOB FINDING to Senior Radio Technician with the Wyoming Highway Department, a $25 a month raise 
and a District of my own for all maintenance on the State’s two-way communication system. 


SERVICE HELPS CIRE I wish to sincerely thank you and the school for the wonderful radio knowledge you have 
‘ passed on to me. I highly recommend the school to all acquaintances who might possibly 


TRAINEES GET ; be interested in radio. I am truly convinced I could never have passed the FCC exam without 
your wonderful help and consideration for anyone wishing to help themselves.” 
BETTER JOBS CHARLES C. ROBERSON 
Cheyenne, Wyoming 


foe —— 


HERE'S PROOF Name and Address License Time 


pee LICE John H. Johnson, Boise City, Okla. Ist 20 weeks 
ARE OFTEN SECURED Prentice Harrison, Lewes, Delaware Ist 27 weeks 
IN A FEW HOURS Herbert W. Clay, Phoenix, Arizona 2nd 22 weeks 
WITH OUR vane J. Bingham, Finley, North Dakota 2nd 9 weeks 
COACHING William F. Masterson, Key West, Fia. 2nd 24 weeks 


er Employers Make Job Offers Like These Your FCC Ticket is recog- 
LOYERS To Our Graduates Every Month nized by employers as proof 
Broadcast Station in Illinois: "We are in need of an engineer of your technical ability. 


EMP’ 


MAKE JOB OFFERS with a first class phone license, preferably a student of Cleve- . 
4 land Institute of Radio Electronics; 40 hour week plus 8 hours Accredited by 


overtime." National Home Study 


LIKE THESE TO OUR West Coast Manufacturer: ‘We are currently in need of men Council 


with electronics training or experience in radar maintenance. 


GRADUATES EVER : We would appreciate your referral of interested persons to us.” 


a 
x J 4 ie a 
a“ | Cleveland Institute of Radio Electronics 
Desk RN-29, 4900 Euclid Bidg., Cleveland 3, Ohio 
“Se oe ee ee ee ee ee ee ee ee ee ee ee ee ee a ee ee ee ee ee a 
Please send Free Booklets prepared to help me get ahead in Electronics. 
I have had training or experience in Electronics as indicated below: 
©) Military O Amateur Radio OO Telephone Company 
©) Radio-TV Servicing O Broadcasting O) Other ... ; 
ae O) Manufacturing O Home Experimenting 


| in Electronics 
for You In what kind of work are you now engaged?......e- cer cerceeeeerereeeeesseeseeeseeeeesenesee 


In what branch of Electronics are you interested? 


License 
Exams 


i ai RANGE APA eA 


25 
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THE 
TREASURE CHEST 


THAT’S 


NEVER EMPTY 


Brings more dollars to C-D distributors 


FILLED WITH “GOOD-AS-GOLD” 
C-D CAPACITORS. Here’s the smart, modern way 


to keep your working capacitor stock shipshape. Each chest comes 
with a fast-moving assortment of C-D “Preferred” type twist-prongs, 
“Blue Beavers,” and Mylar Tubulars—buy them and you get the chests 
FREE. Speed up your work...establish customer confidence with Con- 
sistently Dependable C-D capacitors from your own Treasure Chests. 
See them at your distributor or write for Bulletin to Cornell-Dubilier 
Electric Corporation, South Plainfield, New Jersey. 


onsistently ependable 


ORNELL-DUBILIER 


SERVICE CAPACITORS 


of General Ultrasonics Company, a 
subsidiary. 
* * * 

E. W. KINGSBERY, JR. is now general 
sales manager and a member of the 
executive board of 
Clarostat Mfg. Co., 
Inc. 

Mr. Kingsbery has 
been associated with 
firms supplying 
technical compo- 
nents to the elec- 
tronic, . missile, and 
aircraft industries, 
among them Bendix Aviation, Vectron 
(now Itek), CGS Laboratories, and 
Electrol Hydraulics. More recently he 
was in charge of a sales firm supplying 
components for such missiles as the 


“Atlas,” “Redstone,” and “Polaris.” 
” ~ ~ 


| RAYTHEON MANUFACTURING COM- 


PANY has a new office at the Solar 


Building, 1000 Sixteenth Street, N.W., 


Washington, D. C. .. . HOWARD W. 
SAMS & CO., INC. has established its 
first branch office in New York City. 


| The office will occupy space at the new 


Corning Glass Building, 56th and Fifth 


Avenue, now being completed. 
* a * 


CHARLES W. MARTEL has been named 
advertising and sales promotion mana- 


| ger for the semi- 


conductor division 
of Raytheon Manu- 
facturing Company. 
His duties will in- 


| clude direction of 


national advertising 
and sales promotion 
for the firm’s tran- 
sistors and semicon- 
ductor diodes and its power rectifiers. 

Mr. Martel has been with the com- 
pany since 1936, serving in various 
sales engineering, technical sales pro- 
motion, and technical information ca- 
pacities. Most recently he was mana- 
ger, technical information service. In 
this post he handled advertising and 
the dissemination of technical informa- 
tion on the firm’s semiconductors and 
industrial tubes. 

* ~*~ ~ 

THE NATIONAL STEREOPHONIC RADIO 
COMMITTEE, formed by EIA, has an- 
nounced the following appointments: 
Donald G. Fink, Philco Corp., chair- 
man of Co-ordination Committee; 
Charles J. Hirsch, executive vice-presi- 
dent of Hazeltine Research Corp., 
chairman of Panel 1—System Specifi- 
cations; Axel Jensen, retired director 
of audio and visual engineering, Beil 
Telephone Labs., chairman of Panel 
2—Interconnecting Facilities; Ralph 
N. Harmon, director and vice-president 
engineering, Westinghouse Broadcast- 
ing Co., chairman of Panel 3—Broad- 
cast Transmitters; J. N. Benjamin 
president of David Bogen Co., chair- 
man of Panel 4—Broadcast Receivers; 
A. Prose Walker, manager, engineer- 
ing dept., NAB, chairman of Panel 5 
Field Testing; and Dr. A. N. Gold- 
smith, chairman of Panel 6—Subjec- 
tive Aspect. —30- 
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LET RCA TRAIN YOU 
, IN ELECTRONICS 


RCA Institutes celebrates Fifty Years of Electronic 
Training by introducing its newest Home Study Course... 


ELECTRONICS FOR AUTOMATION 


... Now you have four comprehensive courses for your 
electronic training ... from basic electronic theory to the more 
advanced principles of color TV and Automation. 


Electronics 
for 
Automation 


Electronic Fundamentals 


Television Color 
Servicing ag Television 


Practical work with the very first lesson. Pay-as-you-learn. 
You need pay for only one study group at a time. 


Send for our ’ \ RCA INSTITUTES, INC. Home Study School, Dept. RN-59 
\\ A Service of Radio Corporation of America 

64 page Home 350 West Fourth Street, New York 14, N. Y. 
i Without obligation, send me the FREE catalog of Home Study Courses. No 


Study Catalog \ i salesman will call. 
FREE: c i Address 


i City. ewes 


Pleose print 


. Zone 


Korean Vets! Enter Discharge Date....... 


FOR RESIDENT SCHOOL : ) CANADIANS — Toke advantage of these same RCA courses at no 
COURSES SEE AD ON SS additional cost. No postage, no customs, no delay. Send coupon to: 
OPPOSITE PAGE ZZ ie RCA Victor Company, Ltd., 5001 Cote de Liesse Rd., Montreal 9, Quebec 


To save time, paste coupon on posicard, 
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Be were 


Hum and Noise: Only 1/1000th of 1% of full rated output! 
IM Distortion: Less than 0.08% (European CCIR standards.) 


THE FISHER SA-300 


Laboratory Standard Stereophonic 


60-Watt Amplifier 


Only FISHER could have produced so unique an instrument, 
and at such moderate cost. The SA-300 will match any existing 
speaker, and supply the distortion-free power all speakers 
require for optimum results. When using low-efficiency, high- 
compliance systems, the SA-300 is an absolute prerequisite for 
professional sound reproduction! With this amazing instru- 
ment, even your choice of enclosures is less critical. The SA-300 
actually permits you to obtain the damping factor your system 
requires! Complementing this FISHER exclusive is still an- 
other — TWO inputs for each channel (one for standard re- 
sponse, and one with controlled frequency response to improve 
high frequency reproduction!) The dream amplifier has, in- 
deed, become a reality. This is it! $169.50 

Slightly Higher in the Far West 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 


FISHER RADIO CORPORATION « 21-38 44th DRIVE - LONG ISLAND CITY 1, N. Y. 


Export: Morhan Exporting Corp., 458 Broadway, New York 13, N. Y. 
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Latest Information 


on the Electronic industry 
By ELECTRONICS WORLD'S 
WASHINGTON EDITOR 


EARTHQUAKES NOW BEING REPORTED BY AUTOMATIC RADIO TO OBSERVATORY—An auto- 
matic radio system featuring an FM transmitter to record earthquakes has been devised 
by Richard R. Ross, an electronic scientist for the Coast and Geodetic Survey, U.S. 
Department of Commerce. Tests are now being conducted at an Arizona mountainside 
where movements are being transmitted to an observatory fifteen miles away; quake 
information appears on tape of a seismograph. The operation, technically a tele-— 
metering process, involves the use of a pickup unit, housed in a small insulated 
building that is topped by a directive antenna, with a seismometer (sensing part 
of a seismograph), amplifiers, converters, and the FM transmitter. Power is sup— 
plied by a butane motor. The unit is untended and requires only one visit a week 
for servicing. At the observatory end, there is also a directive antenna, an FM 
receiver, detecting unit, and seismograph recorder. Washington expects to adapt 
the radio link for installations in Honolulu and Fairbanks, Alaska. The improved 
station, system experts say, will also provide increased capacity to monitor future 
atomic explosions here or the Pacific area. 


ELECTRONIC PROXIMITY SCORER INVENTED—An estimated savings of $2.5-—million yearly 
to the U.S. Air Force is expected to result from a recent invention of an electronic 
proximity scorer by Captain W. F. Kirlin and Homer F. Roland, engineer-scientists 
with the Air Research and Development Command Air Proving Ground Center, Eglin Air 
Force Base, Florida. The device electronically tells the pilot just how close his 
missiles are coming to a target. In these days of high-priced missiles and targets, 
missiles are programmed to miss the target by a slight distance in practice so that 
the target is not destroyed each time a missile is fired. However, a pilot must 
know just how much this "miss distance" is, to determine if the missile functions 
properly.This is the part played by the proximity scorer. Mounted in either towed or 
free-flying targets, the scoring unit, weighing 8+ pounds, surrounds the target with 
electro-magnetic radiations. When the missile passes near the target, these radia-— 
tions are reflected, triggering the relay that transmits the missile's miss—distance 
to the "attacking" pilot's plane, the target aircraft, or to observers on the ground. 


RADAR SPACE OBSERVATORY PROPOSED—-A radar space observatory for electronic-— 
ally feeling out the surface of the moon has been blueprinted by researchers at 
the University of Michigan. Vehicle, the scientists say, would be about 150-feet 
long, 6—feet in diameter, weigh less than 2 tons, orbit about 100 miles above the 
moon, and carry a nuclear power source to supply 3 or 4 kw. of electrical power. 
Radar transmitter would send simultaneously to moon, ten signals of varying fre- 
quencies for an electronic picture of composition and depth of moon's top layer, 
information on firmness of second or underlying layer, and data on heights and 
contours of mountains, as well as the depths of craters. 


HAM RULE AMENDMENT UNDER STUDY—-The FCC has invited comments on a proposed 
rule-making which would amend amateur rules (Part 12) to permit Technician 
Class amateur operation in the 144-148 mc. band. 


LONG-DISTANCE REMOTE—CONTROL ELECTRONIC DRONE MAKES SUCCESSFUL DEBUT——A 
remote- controlled drone, the SD-3, packed with electronic and advanced sensory 
devices, built for the U.S. Army Signal Corps by Republic Aviation, has been 
flown successfully at the Army's test center facility in Yuma, Arizona. Weigh- 
ing less than half a ton and only 15-feet long, with a wingspan of 1l feet, the 
drone features interchangeable nose units which enable rapid switches from one 
surveillance technique to another. 


COMPATIBLE STEREO SYSTEMS DEMONSTRATED TO NATIONAL EIA COMMITTEE—-Members of 
the National Stereophonic Radio Committee, announced by EIA in Washington, to 
study methods of broadcasting stereophonic sound, recently attended a special 
demonstration of a compatible stereo circuit, developed by F.K. Becker of Bell 
Labs, which depends on a psycho-acoustic phenomenon known as "precedence effect" 
for its operation. Also systems developed by Philco, RCA, and Westinghouse have 
been demonstrated to the press and elsewhere. See "Compatible Stereo Broadcasts" 
and "Compatible Stereo for AM Stations" in this issue. 
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HOW FAR CAN YOU GO IN ELECTRONICS 


WITHOUT A DEGREE? 


LESS THAN TWO YEARS AGO, 20-YEAR-OLD TIM 
WICKHAM HAD ASKED HIMSELF THIS QUESTION. 


Today, firmly established as a Computer Units Field 
Engineer with IBM, Tim knows some of the answers. His 
story of how he assumed important engineering responsi- 
bilities on one of our country’s biggest electronics projects 
makes encouraging reading for every technician who feels 
himself handicapped by lack of a formal degree. 


“I always wanted to be an electronics engineer,’ Tim says, 
“ever since I first tinkered with hi-fi in my high school 
days. But my formal education ended when I entered the 
Marines in 1953. In spite of the excellent radar training I 
received in the Service, I still had doubts as to how far I 
could go in my chosen field without a degree.”’ 


HEARS ABOUT IBM—AND SAGE 


A few months prior to his discharge, Tim began to look 
into the opportunities for a civilian career. He heard 
about IBM, learned that IBM was willing to invest thou- 
sands of dollars training the right men to assume engi- 
neering responsibilities in the Project SAGE program. 
“Would I qualify?”’ Tim asked himself. To be brief, Tim 
did qualify, and upon discharge, reported to Kingston, 
N. Y., to begin training as an IBM Computer Units 
Field Engineer. 


SAGE—PROJECT OF NATIONAL SIGNIFICANCE 
SAGE—for which Tim was trained—means Semi- 


Automatic Ground Environment. It is part of America’s 
radar warning system—a chain of defense that will ulti- 


mately ring our country’s perimeter. At the heart of this 
system are giant electronic computers, built for the project 
by IBM. These computers receive data from Texas towers, 
picket ships, reconnaissance planes, radar stations— 
analyze the data for action by the Air Defense Command 
and other defense units. ‘These computers are the largest 
in the world,’ Tim points out. ‘Each contains 50,000 
pacuum tubes plus 170,000 diodes.”’ 


BECOMES FIELD ENGINEER 


“My twenty weeks’ training at Kingston were arevelation,”’ 


Tim remembers. ‘‘Here were top-notch courses in advanced 
electronics, taught by instructors who really knew their 
business—and had a personal interest in our progress. 
We had classroom lectures in which we learned about basic 
computers, logic, programming, general machine opera- 
tion—how everything worked together. Instead of a lab, 
we worked in actual test areas, along with the regular test 
area personnel. Incidentally, IBM went out of its way to 
make our stay at Kingston pleasant. They helped us with 
housing accommodations and we received a living allow- 
ance over and above salary during our training period.” 


INSTALLS WORLD'S LARGEST COMPUTER 


His training completed, Tim was assigned to the Project 
SAGE site at Newburgh, N. Y. “The giant computer was 
ready for installation,’’ Tim recalls, “but before it could be 
moved into its new building, 919 miles of external wiring 
and signal cables had to be checked out. Then we made 
interconnections and brought in the power. Next came the 
testing phase—a long procedure, as you may imagine, for 
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a computer of this size. Then we set up the auxiliary equip- 
ment. Finally, when everything was ready, the Air Force 
ran its acceptance tests—a stiff trial with no if’s, and’s or 
but’s permitted. I’m happy tosay wegotan unqualified OK. 


*“My present work,”’ continues Tim, “‘is in the Tape Section 
of the computer. I’m responsible for the maintenance of 
the Central Computer Tape System which includes eight 
tape drives (a means of storing information) and two tape 
adapter frames which adapt information for admittance 
into the Central Computer. A Computer Units Field 
Engineer like myself works in several areas of the 
computer, thus learning something about the whole 
system.”’ 


A NEW ENGINEERING DIMENSION meee 


, ne 


“IBM has proved to me,”’ Tim says, ‘‘that a degree is not 
the only measure of a man’s ability, or the only indication 
of what he can do when given the opportunity. Around me 
at the site I see a lot of men who were once considered 
‘just technicians’—men who have had a new engineering 
dimension added to their careers—all because IBM will 
spend time and money to train technicians for engineering 
responsibilities. I know this better than ever, now that 
I’m on the job. I’m on the Education Committee at the 
Newburgh site and I see what IBM will do to train men. 
My job on the committee is to find out what the men 
want. Then, IBM supplies courses, instructors, class- 
rooms—everything that’s needed.’’ 


YOUR CAREER OPPORTUNITY WITH IBM 


Since Tim Wickham joined IBM and the Project SAGE 
program, opportunities are more promising than ever. 
This long-range program is destined for increasing national 
importance and IBM will invest thousands of dollars in 
the right men to insure its success. 


If you have a minimum of 3 years’ technical schooling 
or equivalent experience—you may be eligible for ad- 
vanced training for 20 weeks as a Computer Units Field 
Engineer. While training, you receive full pay plus living 
allowance before assignment to a permanent location. 
You are paid a salary, not hourly wages, plus overtime. 


From then on, you can go as far as your abilities and 

ambition will take you. IBM is the leader in a field that 

offers you unlimited horizons. And, as you may already 

know, at IBM you receive company-paid benefits that 1 v x 

set standards for industry today. eS, 
‘i . 

Mr. N. H. Heyer | Z * be a 

Room 650E ’ 

Military Products Division 

IBM Corp., Kingston, N. Y. 


WRITE TODAY TO: Working on SAGE magnetic input drums 


You will receive a prompt reply. Personal interviews ar- 
ranged in all areas of the United States. 


Classroom lecture in computer logic 
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® Electron Tube Division 


the Pp 
If h time ever com 
es to re lace 
Should know these impor tant fa ts 
Cc 


TV Tech 
RCA Takes the G 
now what you're 


Betting... and you get w 


QOw clearly labeled ALL NE toying 
or RE. 


Both tub 
Card. Ch 
Virtually 


These ads are typical of the big 
advertising program for RCA SILVERAMA 
and RCA MONOGRAM Picture Tubes. You’ll see these 


messages in TV GUIDE, LIFE, and the SATURDAY EVENING POST... 
on such leading TV shows as Steve Allen, Dave Garroway’s 


Today, and Jack Paar. 


Cash in! Make sure you’re identified with this program. Your 
authorized RCA Distributor will tell you how. Contact him today! 


RADIO CORPORATION OF AMERICA 


Harrison, N. J. 
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STEREO he 


AND exper 
MONAURAL perts 


Boy... 
In HI-FI 
the best buys are 


World-famous 
EICO advantages 
guarantee your complete satisfacti 


Stereo Preamplifier HF8S 


FM Tuner HFT90 
AM Tuner HFT94 


Bookshelf 


, ' 20 
(use 2 for Stereo) 


Omni-directional 
Monaural! Preamplifiers: Speaker System HFS2 
HF65, HFG5A 36” H x 15%” Wx 1142"D 
(stack 2 for Stereo) 


Monaural Power Amplifiers: 
60, 50, 35. 30, 22 and 14-Watt 
(use 2 for Stereo) 
Stereo Power Amplifier HF86 


Over 1 MILLION EICO instruments in use throughout the world 
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NEW STEREOPHONIC EQUIPMENT 


HF85: Stereo Dual Preamplifier is a complete stereo con- 
trol system in ‘‘iow silhouette’ design adaptable to any 
type of installation. Selects, preamplifies, controls any 
stereo source—tape, discs, broadcasts. Superb variable 
Crossover, feedback tone controls driven by feedback 
amplifier pairs in each channel. Distortion borders on 
unmeasurable even at high output levels. Separate lo- 
level input in each channel for mag. phono, tape head, 
mike. Separate hi-level inputs for AM & FM tuners & FM 
Multiplex. One each auxiliary A & B input in each channel. 
Independent level, bass & treble controls in each channel 
may be operated together with built-in clutch. Switched- 
in loudness compensator. Function Selector permits hear- 
ing each stereo channel individually, and reversing them; 
also use of unit for stereo or monophonic play. Full-wave 
rectifier tube power supply. 5-12AX7/ECC83, 1-6X4. Works 
with any high-quality stereo power amplifier such as 
EICO HF86, or any 2 high-quality mono power amplifiers 
such as EICO HF14, HF22, HF30, HF35, HF50, HF60. 
“Extreme flexibility . . . a bargain” — HI-Fi REVIEW. 
Kit $39.95. Wired $64.95. Includes cover. 


HF86: Stereo Dual Power Amplifier for use with HF85 
above or any good self-powered stereo preamp. Identical 
Williamson-type push-pull EL84 power amplifiers, con- 
servatively rated at 14W, may be operated in parallel to 
deliver 28W for non-stereo use. Either input can be made 
common for both amplifiers by Service Selector switch. 
Voltage amplifier & split-load phase inverter circuitry 
feature EICO-developed 12DW7 audio tube for significantly 
better performance. Kit $43.95. Wired $74.95. 


HF81: Stereo Dual Amplifier-Preamplifier selects, ampli- 
fies & controls any stereo source — tape, discs, broad- 
casts—& feeds it thru self-contained dual 14W amplifiers 
to a pair of speakers. Monophonically: 28 watts for your 
speakers; complete stereo preamp. Ganged level controls, 
separate focus (balance) control, independent full-range 
bass & treble controls for each channel. Identical William- 
son-type, push-pull EL84 power amplifiers, excellent out- 
put transformers. ‘Service Selector’ switch permits one 
preamp-control section to drive the internal power ampli- 
fiers while other preamp-control section is left free to 
drive your existing external amplifier. “Excellent’’ — 
SATURDAY REVIEW; HI-Fl MUSIC AT HOME. ‘‘Outstand- 
ing quality . . . extremely versatile’’ — RADIO & TV NEWS 
LAB-TESTED. Kit $69.95. Wired $109.95. Includes cover. 


MONO PREAMPLIFIERS (stack 2 for Stereo) HF-65: superb 
new design, Inputs for tape head, microphone, mag- 
phono cartridge & hi-level sources. IM distortion 6.04% 
@ 2V out. Attractive ‘‘low silhouette’ design. HFG65A 
Kit $29.95. Wired $44.95. HF65 (with power supply) Kit 
$33.95. Wired $49.95. 


MONO POWER AMPLIFIERS 

(use 2 for STEREO) 

HF60 (60W), HF50 (50W), HF35 (35W), HF30 (30W), HF22 
(22W), HF14 (14W): from Kit $23.50. Wired $41.50. 


MONO INTEGRATED AMPLIFIERS 

(use 2 for STEREO) 

HF52 (50W), HF32 (30W), HF20 (20W), HF12 (12W): from 

Kit $34.95. Wired $57.95. 

SPEAKER SYSTEMS (use 2 for STEREO) 

HFS2: Natural bass 30-200 cps via slot-loaded 12-ft. split 

conical bass horn. Middles & lower highs: front radiation 

from 812” edge-damped cone. Distortionless spike-shaped 

super-tweeter radiates omni-directionally. Flat 45-20,000 

cps, useful 30-40,000 cps. 16 ohms. HWD 36”, 151%”, 
1142”. “Eminently musical’’—Holt, HIGH FIDELITY 

for stereo'’"—MODERN HI-Fi. Completely factory-built: 
Mahogany or Walnut, $139.95; Blonde, $144.95. 


HFS1: Bookshelf Speaker System, complete with factory- 
built cabinet. Jensen 8” woofer, matching Jensen com- 
pression-driver exponential horn tweeter. Smooth clean 
bass; crisp extended highs. 70-12,000 cps range 
Capacity 25 w. 8 ohms. HWD: 11” x 23” x 9”. Wiring 
time 15 min. Price $39.95. 


FM TUNER HFTSO: For the first time, makes practical 
even for the novice the building of an FM tuner kit equal 
to really good factory-wired units. No instruments 
needed. Pre-wired, pre-aligned temperature-compensated 
“front end’’ is drift free—eliminates need for AFC. Pre- 
cision ‘“‘eye-tronic’’ DM-70 traveling tuning indicator, sup- 
plied pre-wired, contracts at exact center of each FM 
channel. Pre-aligned IF coils. Sensitivity 6X that of other 
kit tuners: 1.5 uv for 20 db quieting, 2.5 uv for 30 db 
quieting, full limiting from 25 uv. IF bandwidth 260 kc 
at 6 db points. Frequency response uniform 20-20,000 
cps +1 db. Has 2 output jacks: cathode follower output 
to amplifier, plus Multiplex dutput for FM Multiplex 
Stereo adapter; thus prevents obsolescence. Flywheel 
tuning, AGC, stabilized low limiting threshold for excel- 
lent performance from weaker signals, broadband ratio 
detector for improved capture ratio & easier tuning, full- 
wave rectifier & heavy filtering, very low distortion 
“One of the best buys you can get in high fidelity kits” 
— AUDIOCRAFT. Kit $39.95*. Wired $65.95". Cover $3.95. 
*Less Cover, F.E.T. incl 


NEW AM TUNER HFT94: Matches HFT90. Selects ‘‘hi-fi”’ 
wide (20c 9kc @ 3 db) or weak-station narrow 
(20c 5kc @ 3 db) bandpass. Tuned RF stage for high 
selectivity & sensitivity; precision ‘‘eye-tronic’’ tuning 
Built-in ferrite loop, prealigned RF & IF coils. Sensitivity 
3 uv @ 30% mod. for 1.0 V out, 20 db S/N. Very low 
noise & distortion. High-Q 10 kc whistle filter. 
Kit $39.95. Wired $69.95, incl. Cover & F.E.T 


BEFORE YOU BUY, COMPARE: 


You may cxamine the complete EICO line at any 
of 1900 neighborhood E:‘CO distributors coast to 
coast Compare critically with equipment several 
times the EICO cost—then you judge. You'll see 
why the experts recommend EICO, kit or wired, as 
your best buy 


EICO, 33-00 MNORTHTPN BLVD., L. I. 1, N Y. 
Fill out coupon on other side for FREE CATALOG 


Co., Inc 33-00 N. Bivd., lL 
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Copyright 1958 by 


Add 5% in the West. 


w EE OUR "HAM" ADVERTISEMENT ON P 


the specs prove it 
your BEST BUY is 


for COLOR & Monochrome TV servicing 


FREE CATALOG 


shows you HOW TO SAVE 507 


on 50 models of top quality 
professional test equipment. 


MAlL COUPON NOW! 


NEW! RF 

SIGNAL GENERATOR. = _ 
#324 

RIT 

596" 


150 ke to 435 me with ONE generator! 
value than generators selling at 2 or 
cost! Ideal for IF-RF alignment, 
trouble-shooting of TV, FM, AM sets; 
gen.; 400 cps audio testing; lab. 
ranges: 150-400 ke, 400-1200 ke, 
3.5-11 me, 11-37 me, 
band 111-435 me. 


tant alignment freqs. Etched tuning dial, 


by 400 cps Colpitts osc. 
fier: only 3.0 v needed for 30% mod. 
mounted coils slug-tuned for max. accuracy. 
& Coarse (3-step) RF attenuators. RF 
100,000 uv; AF sine wave output to 10 v. 
output Z 


12AU7, 12AV7, selenium rectifier; 
Deep-etched satin aluminum panel; 
wrinkle steel cabinet. 


TURN PAGE 
FOR MORE 
EICO VALUES 


/ 


Better 
3 times its 
signal tracing & 
marker 
work. 6 fund, 
1.2-3.5 me, 
37-145 me; 1 harmente 
Freq. accurate to £1.5%; 6:1 
vernier tuning & excellent spread at most impor- 
plexi- 
glass windows, edge-lit hairlines. Colpitts RF osc. 
directly plate-modulated by K-follower for 
improved mod. Variable depth of int. mod. 0-50% 
Variable gain ext. ampli- 
Turret- 
Fine 
output 
50-ohm 
5-way jack-top binding posts for AF in/ 
out; coaxial connector & shielded cable for RF out. 
xmfr-operated. 
rugged grey 


NEW! DYNAMIC 
CONDUCTANCE 
TUBE & TRANSISTOR 
TESTER 3666 
KIT WIRED 
69" = 5109" 


COMPLETE with steel cover and handle. 


SPEED, ease, unexcelled accuracy & thoroughness. 
Tests all receiving tubes (and picture tubes with 
adapter). Composite indication of Gm, Gp & peak 
emission. Simultaneous sel of any | of 4 combina 
tions of 3 plate voltages, 3 screen voltages, 3 ranges 
of continuously variable grid voltage (with 5% 
accurate pot). New series-string voltages: for 600, 
450, 300 ma types. Sensitive 200 ua meter. 5 
ranges meter sensitivity (1% shunts & 5% pot). 
10 SIX-position lever switehes: freepoint connec- 
tion of each tube pin. 10 pushbuttons: rapid insert 
of any tube element in leakage test circuit & speedy 
sel. of individual sections of multi-section tubes in 
merit tests. Direct-reading of inter-element leakage 
in ohms. New gear-driven rollchart. Checks n-p-n & 
p-n-p transistors: separate meter readings of cel- 
lector leakage current & Beta using internal dc 
power supply. Deep-etched satin aluminum panel; 
rugged grey wrinkle steel cabinet. CRA Adapter $4.50 


COLOR 


and Monochrome 
DC to 5 MC LAB & TV 
5” OSCILLOSCOPE 
#460 
KIT WIRED 
$79°5 $] 29° 
" @ Features DC Amplifiers! 


Flat from DC-4.5 mc, usable to 10 mc. VERT. 
AMPL.: sens. 25 rms mv/in; input Z 3 megs; 
direct - coupled & push-pull thrueut; K-follower 
coupling bet. stages; 4-step freq-compensated 
attenuator up to 1000:1. SWEEP: perfectly linear 
10 cps-100 kc (ext. cap. for range to 1 cps); pre- 
set TV V & H positions; auto. sync. ampl. & lim. 
PLUS: direct or cap. coupling; bal. or unbal. 
inputs; edge-lit engraved lucite screen; dimmer; 
filter; bezel fits std photo equipt. High intensity 
trace CRT. 0.06 usec rise time. Push-pull hor. 
ampl., flat to 400 kc, sens. 0.6 rms mv/in. Built-in 
volt. calib. Z-axis mod. Sawtooth & 60 cps outputs. 
Astig. control. Retrace blanking. img t control, 
5S” PUSH-PULL Oscillescope = 425: Kit $44.95, W $79.95. 
7” PUSH-PULL Oscillescope =470: Kit $79.95, Wired ee $129.38. 


NEW! PEAK-to-PEAK 
VTVM #232 & UNI- 


PROBE (pat. pend.) 
KIT WIRED 
529" i 


Half-turn of probe tip selects 

DC or AC-Ohms. 

Uni-Probe — exclusive with 
1 probe performs 


Latest circuitry, high sensitivity & precision, wide 
ranges & versatility. Calibration without removing 
from cabinet. New balanced bridge circuit. High 
Z input for negligible loading. 442” meter, can’t 
burn-out circuit. 7 non-skip ranges on every 
function. 4 functions: +DC Volts, —DC Volts, AC 
Volts, Ohms. Uniform 3 to | scale ratio for extreme 
wide-range accuracy. Zero center. One zero-adj. for 
all functions & ranges. 1% precision ceramic multi- 
plier resistors. Measure directly peak-to-peak volt- 
age of complex & sine waves: rf iy 14, 42, 140, 420, 
1400, 4200. DC/RMS sine volts: 0-1.5, 6, 15, 50, 
150, 500, 1500 (up to 30,000 v with HVP probe & 
250 mc with PRF probe). Ohms: 0.2 ohms to 
1000 megs. 12AU7, 6AL5, selenium rectifier; xfmr- 
operated. Deep-etched satin aluminum. pane], 
grey wrinkle steel cabinet, 
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NEW! Battery-Powered 
Filament Continuity 
Tester +612 


Kit $3.95 Wired $5.95 


Series/Parallel 
R-C COMBINATION 
BOX #1140 


KIT $13.95 
WIRED $19.95 


TUBE TESTER +625 
KIT $34.95 Wired $49.95 


e tests 600 mil series 
string type tubes 
e illuminated roll-chart 


Pix Tube Test Adapter $4.50 
a 


6V & 12V BATTERY 
ELIMINATOR 

& CHARGER +1050 
KIT $29.95 
WIRED $38.95 

Extra-filtered for 

transistor equipt. 

#1060 KIT $38.95 
WIRED $47.95 


Miniaturized 
MULTI-SIGNAL 
TRACER #145A 


KIT $19.95 
WIRED $28.95 


20,000 Ohms/Volt 
V-0-M #565 
KIT $24.95 Wired $29.95 


1000 Ohms/Volt 
V-0-M =536 


KIT $12.90 
Wired $14.90 


R-C BRIDGE & R-C-L 
COMPARATOR +9508 
KIT $19.95 
is» Wired $29.95 
"= @ Reads 0.5ohms—500 megs, 
10 mmfd—5000 mfd, 
power factor 
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INDUCTION 


HE operator holding a gold ring into 

a fixture for a second then wiping 

it quickly is actually brazing the 
ring. Her hands do not get burned, 
there is no flame, yet each ring she 
brazes comes out perfect, without dis- 
coloration and without having to be 
cooled. The secret—electronics does 
the heating! 

In the manufacture of transistors 
and diodes, silicon is grown into large 
single crystals at a heat of 1400° centi- 
grade. This is done in a vacuum or ina 
controlled atmosphere and the temper- 
ature must be maintained within +.25°. 
Again electronic heating does the job. 
In many other applications such as 
hardening, tempering, soldering, etc., 
the heat is generated without fire, 
without sparks, without heating up 
the air or the surrounding tools. Only 
the point where the heat is. needed 
gets hot, quickly and at a controlled 
temperature. 

As many of our readers know, induc- 
tion heating is employed widely in re- 
search and production in the electron- 
ics industry. This is especially true in 
the component manufacturing field 
where tubes, transistors, diodes, capaci- 
tors, and transformers are often 
brazed, welded, or soldered into their 
containers. In addition to the electron- 
ics industry, induction heating has 
found wide application in all branches 
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of metal working and allied industries. 

It would be impossible to describe, or 
even mention, all of the possible appli- 
cations of induction heating. Men- 
tioned below are a few of the more 
common applications where electronic 
heating takes the place of the torch or 
the smithy. 

An example of one application of 
v.h.f. energy is the apparatus shown 
in Fig. 2 which is used for zone-refin- 
ing of ultra-pure silicon, ferrite mate- 
rials, etc. This machine operates at 120 
me. and at this frequency it is possible 
to keep a zone-refining process going in 
yttrium iron garnet, a material used in 
the recently publicized solid-state mi- 
crowave amplifiers. The double glass 
bells surrounding the work piece serve 
as vacuum chambers and safety shields 
respectively. At the control panel 
(shown at right) the various critical 
parameters are adjusted while the main 
r.f. generator is located behind the 
glass bells. 

One application of induction heating 
that may be of particular interest to 
our readers is soldering. Whether it is 
the sealing of a transformer in its 
shield can, joining a feedthrough ter- 
minal to a glass bead, or the assembly 
of microwave cavities, induction heat- 
ing allows us to solder quickly and with 
such concentrated heat that other deli- 
cate parts in the assembly do not get 


The story of few electronics is used to produce 
controlled heating in many branches of industry. 


warm. Here are some other uses. 

As an example of a typical automatic 
installation Fig. 1 shows an induction 
heating machine of the vacuum-tube 
type, coupled with an automatic con- 
veyor and handling system for the 
mass production of beaters used in 
home mixing machines. Here the braz- 
ing of the beater blades to the main 
stem is done automatically. The total 
heating time is only 3 seconds, not long 
enough to discolor the stem or in any 
way damage the temper of the blade. 
Other products whose manufacture in- 
volves brazing by induction heating in- 
clude ice skates, spark plugs, curtain 
rings, and many other consumer items 
as well as all types of industrial equip- 
ment. 

Low-frequency induction heating is 
usually employed to heat the entire 
work piece and not just a part of the 
surface. Low-frequency power is de- 
livered to the work coil by one of three 
methods. In a few cases the work coil 
can be designed to connect directly to 
the 60-cycle power line, but more often 
a transformer is used to match the 
work coil impedance to the line. Where 
higher powers are used, a rotating 
motor-generator set delivers the heat- 
ing power, usually at a frequency 
higher than the 60-cycle line. Typical 
are 960, 3000, and 10,000 cps. 

One novel application of low-fre- 
quency induction heating is as a metal 
melting furnace. Operating at 960, 
3000, and 9600 cycles, Allis-Chalmers 
makes such furnaces with output rat- 
ings up to 1250 kw. Because the appli- 
cation of heat is quite fast and only 
the metal to be melted is heated, there 


Fig. 3. Automatic hardening of typewriter ratchet gear teeth. 


is less oxidation, forming of scale, and 
other wasteful side effects which are 
inevitable with conventional furnaces. 
An unusual device is the “Frequency 
Transformer,’ made by Induction 
Heating Corp., which generates 180- 
cycle power from a 3-phase, 60-cycle 
line without any rotating machinery. 
A transformer-like device, capacitors 
and resistors form an RLC network 
which efficiently generates the third 
harmonic of the power-line frequency. 
This equipment, in addition to metal 
melting, is used for heating relatively 
large metal pieces such as bearings or 
housings for shrink fitting. 

In the metal working industries in- 
duction heating finds wide application 
in the hardening and tempering of 
bearing portions of moving machinery. 
The gear tooth-hardening process in 
Fig. 3 is typical. Here the rack gear 
teeth of a business machine are hard- 
ened at the rate of one-inch-per-second. 
At the right, out of the picture, is a 
magazine containing a sizable stack 
of racks, which are fed into the rollers 
one after the other. The rack passes 
through the specially shaped work coil 
for heating. While still hot, the rack 
is fed into a circular quenching cham- 
ber at the left and finally the rack 
emerges hardened along the teeth and 
back edge leaving a tough area be- 
tween. Other typical hardening appli- 
cations include the bearing area of tur- 
bine shafts, cutting edge of blades, tool 
bits, drills, and practically every piece 
of metal which is subject to wear. 

Hot forming processes such as forg- 
ing, bending, etc. can all be done more 
efficiently by using induction heating. 


@ Fig. 1. A conveyor carries beaters for 


home mixing machines through this induc- 
tion heating unit which brazes the beater 
blades to the main stems automatically. 


Fig. 2. The v.h.f. energy is used here for 
zone-refining silicon. Double glass bells 
are used as vacuum chambers and shields. 
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In bending, for example, only the area 
of the bend itself need be heated and 
since induction heating does this so 
quickly, the rest of the work piece 
will remain rigid and retain its shape. 
Fig. 4 shows a moving coil fixture in 
which an aluminum door handle is 
heated to 900° F and bent at right 
angles in 3 seconds, the entire opera- 
tion being completely automatic, ac- 
curately controlled, and without form- 
ing scales, discoloring, or distorting. 

Shrink fitting of bearings is another 
typical use of induction heating equip- 
ment. A work coil which fits inside the 
hole heats up the metal sufficiently to 
expand the hole diameter and then the 
shaft or other part is quickly inserted 
in the hole. As the metal cools it grips 
the insert firmly and produces a reli- 
able, tight fit. 


Fig. 4. Moving coil fixtures for heating, bending door handles. 
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Fig. 5. Basic relation between r.f. gen- 
erator, coil, and the rod to be heated. 


CURRENTS IN 
METAL ROD 


SELF- 
INDUC TANCE 


RESISTANCE OF METAL 


Fig. 6. Cross-section of currents in rod. 


In addition to the few examples out- 
lined here, there are a host of special 
purpose applications where induction 
heating is often the only method which 
permits the efficient production of a 
particular metal part. Whenever metal 
must be heated, induction heating 
offers a rapid, efficient, and easily con- 
trollable source of heat. The basic 
reason for this lies in the principle of 
induction heating—the heat is gen- 
erated electronically, directly in the 
work piece itself. 


How It Works 


The device that generates the power 
for the induction heating process is 
very similar to a radio transmitter. It 
takes low-frequency power from the 
power line and converts it into a high- 
frequency signal. In an ordinary radio 
transmitter the signal is sent out over 
the antenna and radiates through the 
air. In addition to the power that is 
radiated, a certain amount of power is 
lost because none of the components 
is “ideal.”” Thus we know that in a 


power transformer there are losses due 
to hysteresis and eddy currents. To 
keep the latter to a minimum, lami- 
nated rather than solid steel cores are 
used. In addition there are losses in 
capacitors and coils as well as in the 
purely resistive circuit elements. In a 
radio transmitter the ratio of input 
from the power line and the antenna 
output is an indication of its efficiency. 
In induction heating equipment, the 
amount of radiated energy is kept to a 
minimum and the losses, concentrated 
on the work piece, are a measure of its 
efficiency. Here the eddy current and 
hysteresis losses are utilized to heat up 
the work piece. The r.f. energy is con- 
centrated in the metal by means of a 
work coil which is designed to fit the 
particular piece to be heated. 

Fig. 5 shows the basic relationship 
between the r.f. generator, the work 
coil, and a steel rod which is to be 


heated. The generator puts a current 
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Fig. 7. Depth of penetration for metals. 


through the work coil and this current 
sets up a magnetic flux. The alternat- 
ing magnetic flux, in turn, sets up a 
voltage—to be precise, a counter-elec- 
tromotive force—which causes a cur- 
rent to flow in the metal. This is the 
eddy current and, depending on the 
type of metal and the frequency used, 


Fig. 8. Photo above shows the front panel 
of a 7.5-kw. induction heating generator. 
Note simplicity of the controls required. 


more eddy current tends to flow on the 
outside of the metal than in the inner 
core. This characteristic, called “skin 
effect,” is used to regulate the depth 
of heating by proper frequency choice 
and is especially useful in such appli- 
cations as surface hardening. In mag- 
netic materials there is a secondary 
heating effect due to hysteresis losses 
but these are relatively small and are 
not usually considered in calculations 
of heating efficiency. 

To show how the skin effect works 
for the smooth rod used as an example 
in Fig. 5, a simplified electrical presen- 
tation of the currents in the metal is 
shown in the cross-section drawing of 
Fig. 6. This shows that the current 
flowing in each circular path sets up a 
flux opposing the work coil flux, there- 
by acting as an electromagnetic shield 
for the material inside it. For this 
reason the flux in the inner concentric 
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Fig. 9. This illustration shows typical work coils that are 
employed in induction heating equipment. (A) shows some of 
the common shapes used. (B) illustrates how special shaping 
is used to fit the metal sections that are to be heated. (C) 
shows placement of work coils with respect to work pieces. 
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Fig. 10. Interior view of generator of 
Fig. 8, showing the r.f. oscillator. 


paths is reduced exponentially, which 
demonstrates why flux, eddy current, 
and the consequent heating is greatest 
on the surface of the work piece. The 
“depth of penetration” is the point at 
which the current density is about 37% 
of its value at the outside surface of 
the work piece. The actual values of 
“depth of penetration” for various met- 
als at frequencies ranging from 10,000 
cps to 100 mc. are shown in the graph 
of Fig. 7. By proper selection of fre- 
quency it is possible to determine ac- 
curately the depth to which the metal 
should be heated as well as the actual 
skin temperatures. 


The Frequency Problem 


The choice of frequency determines 
the depth of penetration as indicated in 
Fig. 7. In practice, frequencies rang- 
ing from those used for power trans- 
mission to high radio frequencies are 
employed. In addition to the effect on 
the work piece, selection of the right 
frequency must be considered along 
with efficiency, complexity, and cost 
when designing the generating equip- 
ment. Every radio ham knows that it 
usually costs more to put the same 


power on the air in the 2-meter band 
than in the 80-meter band. At the 
higher frequencies tubes become less 
efficient, losses inside the generating 
equipment rise, and the amount of 
spuriously radiated power increases. 
This latter type of loss is costly in two 
ways. First, any r.f. power that is 
radiated into the surrounding atmos- 
phere is lost to the work coil; second 
and of more importance, radiating en- 
ergy interferes with other services such 
as communication or radar. In most 
machines the exact frequency is not 
controlled by a crystal oscillator but 
depends on the tuning of the power 
oscillator and stable, known frequen- 
cies are difficult to maintain. This is 
particularly true where frequencies 
are adjusted for a certain work piece 
during one production run but must be 
changed during the next run. Radia- 
tion at frequencies which can interfere 
with aircraft beacons, communications, 
and similar services is possible. In addi- 
tion, the harmonics generated by high- 
power induction heating machines may 
reach into the TV, FM, v.h.f., and other 
frequency bands. 4 

To avoid interference with other 
services, the FCC has issued strict 
limits on permissible radiation from in- 
dustrial and medical equipment. For 
operation at any frequency except 27.55 
mc., the maximum radiated field per- 
mitted is 10 microvolts-per-meter at 
a distance of one mile. The 27.55 mc. 
band is set aside as an experimental 
and industrial frequency allocation 
within which these limits need not be 
observed. The radiation limits apply 
not merely to the fundamental but also 
to all harmonic and subharmonic sig- 
nals which might be due to induction 
heating machines. To insure compli- 


ance with FCC regulations each induc- 
tion heating machine must be tested, 
Signal strength readings must be 
taken, and a certificate of approval ob- 
tained from the engineering firm doing 
the testing. In many installations, espe- 
cially at the lower frequencies, radia- 
tion does not present a problem, but 
where higher frequencies are used 
shielded work booths and similar de- 
vices must occasionally be employed to 
avoid interference. 

How serious the interference prob- 
lem can be is shown in a recent case 
history of persistent interference with 
an aircraft localizer beacon. The inter- 
ference was finally traced, by an FCC 
mobile unit, to an insufficiently shielded 
induction heating installation. Makers 
of induction heating machines are now 
aware of the radiation problem and 
usually have every new model checked 
for radiation before leaving their 
plants. 

Some of our readers who have ex- 
perience in building transmitters may 
ask why crystal-controlled induction 
heating machines are not in wide use. 
Actually most manufacturers make at 
least one type of crystal-controlled 
unit, operating at 27.55 mc., which does 
not require extensive external shield- 
ing. For a general-purpose induction 
heating machine, such as the 7.5 kw. 
unit shown in Fig. 8, the nominal fre- 
quency is 450 ke. As the work coils are 
changed, as more or less power is de- 
manded, the oscillator frequency will 
normally change somewhat. 

There is little point in keeping the 
frequency absolutely fixed by means of 
a low power crystal oscillator and a 
chain of power amplifiers, each of 
which merely wastes d.c. power. In- 
stead, the tank circuit can be adjusted 


Fig. 11. Here is the 
basic circuit that is 
employed in the 7.5- 
kw. induction heating 
unit described in text. 


Fig. 12. Simplified diagram of a 20- 
kilowatt induction heating generator. 
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for maximum power output for each 
individual work piece. To minimize the 
external shielding required, the entire 
generator is housed in a grounded, 
electrically bonded cabinet. 


The Basic Circuit 


The 7.5 kw. induction heating gen- 
erator just mentioned is probably typi- 
cal of the medium-sized machines and 
its circuit, shown in Fig. 11, will be of 
interest to our technically minded 
readers. One unusual feature of this 
oscillator is the fact that the plate is 
grounded while the grid and cathode 
receive a high negative voltage. Part 
of the r.f. signal developed across the 
plate tank circuit is fed back to the 
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grid through the tickler coil. R: and C; 
make up the grid-leak network. Rs 
limits grid current during the positive 
portion of the cycle. The working r-f. 
energy is coupled by transformer T: to 
the work coil and its load. If the plate 
were at a high d.c. voltage, a coupling 
capacitor would be required or the 
transformer would have to have high- 
voltage d.c. insulation. The simplicity 
of the basic circuit of Fig. 11 is shown 
by the physical appearance of the r-f. 
power panel of the Thermonic model 
750 generator, Fig. 8. Fig. 12 is a sim- 
plified diagram of a 20 kw. G-E# induc- 
tion heating generator. Here a coupling 
capacitor isolates the work coil from 
the d.c. power and the work coil forms 
a part of the oscillator tank circuit. 
In addition to the r.f. oscillator circuit 
there is a d.c. supply to furnish the 
necessary power. 

The control circuits to regulate the 
“on” time and to protect the equipment 
in case of failure of the cooling system, 
are quite a plant in themselves. The 7.5 
kw. generator shown in Fig. 8 requires 
300 cubic feet of forced-air cooling per 
minute and 8 gallons of water at a 
pressure of 40-45 psi. The water is used 
to cool the transmitting tube and the 
various power coils and then the heated 
water gives off its heat to the cooling 
air. This means that an internal pump 
circulates water to the hot points in 
the system and then, just like in an 
automobile, the water is cooled down 
again by passing through a radiator 
while a fan blows cool air through it. 
This cooling system removes the d.c. 
and filament power which is not turned 
into working r.f. power. 


The Work Coil 


Once an induction heating generator 
is installed, the design of a suitable 
work coil for the particular applica- 
tion is the most important problem. 
Since the magnetic field generated by 
the work coil decreases rapidly with 
distance, the coil is placed as close as 
possible to the area to be heated. 
Therefore, work coils are designed to 
fit each application. Many work coils 
are cooled by the main water cooling 
system and are made of copper tubing 
or hollow copper fixtures. Some typical 
shapes for various jobs of hardening, 
brazing, and soldering are shown in 
Fig. 9. Note how the shape of the coil 
determines the shape of the area which 
is heated. It is possible to heat inside 
surfaces as long as the work coil can 
be made small enough to fit into the 
opening. 

In industrial practice, once the basic 
work coil for a particular generator 
has been designed, special variations 
are often built by plant technicians who 
are familiar with induction heating 
methods. Larger automatic and semi- 
automatic installations serving con- 
tinuous production runs usually employ 
carefully designed and tested work 
coils, especially if an additional opera- 
tion such as quenching or bending is 
part of the heating set-up. Typical of 
this is an area hardening process where 
a certain spot is rapidly heated and 
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Melting Silicon 
For Semiconductors 


HE cover photograph shows D. R. Ginter, 

a technician in the Semiconductor Lab- 
oratory of the Chemical and Metallurgical 
Division of Sylvania Electric Products Inc., 
at Towanda, Pennsylvania, operating equip- 
ment for the melting and casting of silicon. 
The silicon is being melted under a protec- 
tive cover by power supplied from a radio- 
frequency oscillator through a fourteen- 
turn coil. The resultant eddy currents cause 
intense heat to be produced. 

Molten silicon at 2600 degrees Fahren- 
heit is an extremely reactive material and 
will attack and dissolve nearly all sub- 
stances. The silicon is being melted, prior 
to casting, in a quartz crucible in an argon 
atmosphere. The argon prevents oxidation 
of the silicon while quartz is the only re- 
fractory material with which the molten 
material does not react appreciably. The 
radio-frequency field of the coil causes a 
graphite susceptor, into which the crucible 
fits, to become hot enough to melt the 
silicon. 

The power for the operation is supplied 
by a 10-kilowatt radio-frequency unit with 
an output frequency of 450 kilocycles. The 
unit is manufactured by the Lindberg En- 
gineering Co., Chicago, Ill. Silicon, which 
has a high melting point and is an ex- 
tremely reactive material in the molten 
state, must be kept out of contact with all 
metals and with almost all nonmetals. The 
use of radio-frequency power, rather thah 
some other method of heating, allows the 
melting chamber to be kept free of resist- 
ance units and other heater elements which 
would contaminate the silicon. This is ex- 
tremely important because much of today's 


electronic-grade silicon has a total impurity 
content of one atom or less in one billion 
atoms of silicon. 

The molten silicon will be cast into rods 
to permit further processing in one of the 
many and exacting steps in the manufac- 
ture of diodes, transistors, and rectifiers. 

Silicon in rod form is necessary for 
“floating zone" purification required for 
special types of transistors. In this process 
a long uniform rod of silicon has a trans- 
verse zone melted through it by induction 
heating. This "floating" molten zone re- 
ceives its only support from silicon above 
and below, and comes in contact with no 
other substance. The zone is made to travel 
the length of the rod a number of times. 
The impurities, which remain in the liquid 
state, move to one end. They are subse- 
quently removed simply by cutting off the 
end of the rod. If the operation is carried 
on in a vacuum, some impurities will also 
be lost by sublimation. In addition, silicon 
rods are made in various diameters which 
are then cut into ingots for crucible melt- 
ing and drawing of doped single crystals. 

Sylvania is a leading producer of silicon 
that is used in the fabrication of single 
crystals which are cut into wafers, shaped, 
and processed into transistors, diodes, and 
other semiconductor devices. The perform- 
ance of all semiconductor devices is de- 
pendent ultimately on the purity of the 
basic material used. Extremely minute quan- 
tities of any contaminant can seriously 
hamper the performance of a semicon- 
ductor device. Therefore, every possible 
precaution is exercised during production 
to maintain the highest purity. ~30—- 


(Cover photo by John Miller) 


then sprayed with a cooling fluid or 
else dropped into a coolant bath. Here 
the hardening cycle would be auto- 
matically controlled by a timer and at 
the end of the hardening cycle the 
spray would be turned on for a short 
period. 


Repair and Maintenance 


Many of our readers in the servicing 
field are wondering if the repair and 
maintenance of induction heating 
equipment does not offer a new field 
for the electronic service technician. A 
survey of the major manufacturers 
shows that service is usually handled 
by their own personnel. Induction heat- 
ing generators are installed and tested 
at the customer’s plant by the manu- 
facturer’s own engineers. After a short 
instruction period plant maintenance 
men or plant electricians are usually 
capable of replacing tubes, fuses, and 
similar parts by referring to the serv- 
ice manual and possible phone consul- 


tation. According to one of the leading 
manufacturers, service calls by field 
engineers are quite rare because of the 
extremely rugged design and ultra- 
reliable components used in this type 
of equipment. Much of the hardware 
inside a typical high- or medium-power 
generator consists of the cooling sys- 
tem and most maintenance people are 
capable of repairing leaky plumbing, 
worn out blower motors, water pumps. 

There is a place for people with elec- 
tronics training in the induction heat- 
ing field, but it is usually as an em- 
ployee with the manufacturer. Here 
knowledge of electronics need not ex- 
ceed amateur radio experience or a 
general theoretical understanding of 
radio equipment, but there should be a 
strong background of metal working, 
machine shop, and production proc- 
esses. Jobs in the induction heating 
field are not too hard to find and most 
firms are on the lookout for capable 
electronic technicians. —- 
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ELECTRICAL SHOCK: 


FACT and FICTION / » panic p. Peters 


MEDULLA 
OBLONGATA 


RIGHT AURICLE 


DO YOU BELIEVE THAT... 


Electricity kills by burning its victims to death? 
Small currents are less harmful than large ones? 
Low voltages are not lethal? 

There are no harmful after-effects if you survive? 
If so, here is the shocking truth. 


information that an electrical shock can be lethal. 

However, surprisingly few people actually know how or 
why. For those who work in the presence of voltages and 
currents that may be harmful, ignorance of the true nature 
of shock is dangerous. Knowing what actually happens is 
the first step toward taking the proper precautions and, in 
the case of electrical shock, there are all too many mis- 
conceptions. For example: 


As: MAN on the street can probably supply you with the 


FICTION: Electricity kills by burning its victims to death 
or “shorting” them out. 

FACT: Medical records prove that electrical currents great 
enough to cause actual burning kill less often than do 
currents of much lower magnitude. The notion that an 
electrical current “shorts out” its victim in the way that 
lightning can short out an electrical circuit, while closer 
to the truth than the “burn” theory, is still misleading. 
Actually, electricity kills by overriding the control that the 
nervous system exercises over the body. 

The human body has sometimes been compared to an 
automatic factory. Muscles are its motors. Master-minding 
the operation of these motors is that fabulously complicated 
calculator—the brain. This message center sends instruc- 
tions to the controlled parts of the body via an intricate 
electro-chemical network we know as the nervous system. 
Doctors take advantage of the electrical nature of the 
nervous system with electrocardiographic and electroen- 
cephalographic equipment, which measure the small im- 
pulses associated with heart and brain, respectively. 

If overridden by an outside current, the electrical im- 
pulses of the nervous system lose control of body functions. 
During brain surgery, for example, doctor’s have applied 
small potentials to various sections of the brain that have 
caused movements of limbs and induced mental images. 
Through such electrical prodding, much is being learned 
about the mysteries of the mind. 

Not so helpful, however, are the uncontrolled currents 
that flow during electrical shock—currents that swamp out 
the signals going to various parts of the body. Particularly 
dangerous are such currents that enter the heart and 
respiratory centers. Thus, a key factor in death by elec- 
trical shock is the path of the undesired current within 
the human body, as well as its magnitude. 

Death following shock is generally caused by one of two 
direct effects: ventricular fibrillation or respiratory-center 
paralysis. 

To understand ventricular fibrillation, we should know 
a little about how the heart operates. Basically, it is a 
pump forcing blood through the body. Controlling the 
heart muscles is a minute, electric current occurring 
periodically in the right auricle of that organ. If the con- 
duction system of the heart is disturbed, say by an out- 
side electric current, the muscles respond in a haphazard 
fashion, rendering the organ useless as a pump. Known as 
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ventricular fibrillation, this phenomenon generally causes 
death since the vital body organs are not supplied with 
fresh blood. 

Respiratory-center paralysis is the second most lethal 
effect of electrical shock. Normal breathing is controlled 
by a stimulus from a section of the hindbrain known as the 
medulla oblongata. The electrical stimulus travels through 
a complex nerve network to the breathing muscles and 
lungs. An outside current can easily paralyze the network 
and cause breathing to stop. Actually death from shock 
can be caused by respiratory-center paralysis, by ventricu- 
lar fibrillation, or by both. 


FICTION: Small currents are less harmful than large ones. 
FACT: For obvious reasons, the exact intensity of current 
that will cause death in a human being is not easy to de- 
termine. However, much research has been conducted in 
this direction. One careful study in this area was under- 
taken by researcher L. Alexander and published by medical 
organizations on this continent about two decades ago. 
Table 1 presents key information extracted from his report. 
There are other complications showing somewhat different 
tabulations—such factors as whether males or females are 
involved, whether the current is a.c. or d.c., and the 
methods used in research may affect the data—but the 
table will serve as an illustrative guide. 

Currents of .07 to .09 ampere generally cause death by 
ventricular fibrillation, if they pass through the chest. How- 
ever, much lower currents can also prove fatal. A current 
of only .015 ampere passing directly through the chest can 
render the victim incapable of releasing himself from the 
circuit, while simultaneously paralyzing the muscles of 
the diaphragm needed in breathing. Unless he is released 
from the circuit with outside help, he will die from as- 
phyxia even though the heart and respiratory centers are 
not affected directly. 

From the chart we can also see why people say that a 
charged conductor “holds” its victim. Once muscle paraly- 
sis occurs, he can do nothing to free himself. However, in 
some cases, muscles contract with enough violence to 
“throw” the victim. This, of course, may cause secondary 
injuries if he hits something in his flight, but also may be 
the means of saving his life. A larger current would be 
more likely to do this than a smaller one. More will be said 
on this score later. 


FICTION: Low voltages are not lethal. 

FACT: Thus far we have considered only the effects of a 
current passing through the body. However, voltage is the 
force that determines current magnitude. The amount of 
current for a given applied voltage, of course, depends on 
resistance—and the resistance of the human body varies 
widely. It depends, among other things, upon the path of 
current; the health of the individual; the duration of the 
current flow; the condition of the skin (wet, dry, etc.); 
and the area of contact. Measure the resistance of your 
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body from arm-to-arm under various conditions: you will 
find that, while perspiring freely on a warm day, the resist- 
ance is so low that 25 volts could produce sufficient cur- 
rent to cause death. Confirming this, there are cases on 
record of deaths caused by 32-volt farm lighting systems. 
Yet, under more favorable conditions, the 120-volt house 
lighting system would cause only a tingle! 


FICTION: High voltages are always more dangerous than 
low ones. 

FACT: Strangely enough, shock from potentials greater 
than 1000 volts may be less dangerous than those from 
lower voltages. The reason for this is that the high cur- 
rents associated with high voltages may cause all muscles 
—including those of the heart—to contract suddenly and 


violently. The heart muscles may contract to such an ex- 


tent that fibrillation cannot occur. In such cases, the heart 
may resume normal action if the victim is released in 
three or four minutes. A recovery rate of 62 per-cent 
among cases where persons were knocked out by potentials 
above 1000 volts was observed during a study made in 1933. 
The corresponding rate at much lower voltages was only 
39 per-cent. 

Not only the voltage and current magnitudes but also 
the current body paths are important. Any route involving 
the heart or brain is dangerous, as pointed out earlier. The 
“Journal of Industrial Hygiene” reported in 1925 that, of a 
number of cases involving fatal shock at voltages below 
250, 90 per-cent of the victims had marks on their left 
hands. This indicates that shocks through the left hand 
hence, nearer the left side and heart—are much more 
dangerous than those through the right hand. Thus, if 
you tend to keep one hand in your pocket while near live 
circuits, make it the left. 


FICTION: There are no harmful after-effects if you survive 

a shock. 

FACT: If you suffer a shock and have sustained no apparent 

injury, it may not mean that your troubles are over. Elec- 

trical shock sometimes damages nerve tissue. Thismay cause 
(Continued on page 118) 


Table 1. Shock current intensities and their effects. 


CURRENT EFFECT 


IN AMPERES 


.0002-.0003 Tap 

.00075 Pinch 

.001 Grip 

-005-.015 Unpleasant stimulation 

.015-.019 Paralysis of muscles through which cur- 
rent flows 

.025 Possible permanent damage to tissues 
and blood vessels 


.07 and higher May be lethal 
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} GOOD many loudspeaker manufac- 
turers have put in a lot of work 
finding out just what “makes ster- 

eo.”” They may have come up with dif- 
ferent conclusions (which adds to the 
confusion), but one can credit them 
with honest effort, both for their re- 
search and in making available prod- 
ucts consistent with their “findings.” 
We discussed the reasons for these 
differences in Part 1 of this article— 
so now let us consider some other as- 
pects. Some manufacturers have been 
quite “purist” and produced only sys- 
tems that give stereo in its best or 
“final” form; if you want stereo, ac- 
cording to them, don’t settle for any 
half measures. Others have catered to 
people who have monophonic hi-fi and 
want to convert to stereo by adding a 
channel (as a first step, at least) or 
for people with practical limitations: 
no room for the “conventional” set-up 
or an awkward shaped listening area. 


"Add-On Units" 


Early in the field of the “add-on” 
market was Electro-Voice with the 
“Stereon.” This is a versatile unit in- 
tended to take the mid-range and highs 
of the second channel (left or right) 
while the bass of both channels is fed 
to the bass unit of the original system. 
A filter is provided to do this, as shown 
in Fig. 7. University has also intro- 
duced three add-on “Stereoflex” units. 
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Karlson Model 1%:CFW 


¥ 


Jémsen Model DS-100 


However, with some University woof- 
ers, the dual voice-coil makes the filter 
for diverting bass from the second 
channel to the original woofer unneces- 
sary. One voice-coil of the “common” 
woofer is fed from each amplifier out- 
put by a relatively simple connection 
(Fig. 5). 

This add-on approach is not favored 
by other manufacturers, however. They 
feel that in most instances the add-on 
unit will eventually be abandoned in 
favor of a more ideal system. While 
this is probably true, there may also 
be some places where “one large, one 
small” fit so well they will remain. It 
can give quite good stereo presentation, 
although admittedly, where circum- 


Fig. 5. This is the connection possible 
with the University “Stereoflex” as em- 
ployed along with double-wound woofer. 
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Stromberg-Carlson MSS-491 
Some special speaker setups 
that represent the various 
manufacturers’ answers to 
the best way to hear stereo. 


Fisher “Ambassador II” ‘ 


stances allow, better arrangements are 
possible. 

Another approach that can be con- 
sidered as an “add-on” one is the 
Stephens “Stereodot,” although this is 
really a system approach. However, it 
can be added on to an existing hi-fi 
system by including two “Stereodot” 
side speakers (which are very small) 
and the control unit. It is an extremely 
versatile system because the small 
“Stereodot” units can be mounted al- 
most anywhere. It also provides for 
“center fill’ by feeding a mixture of 
middle and high frequencies to the 
original wide-range loudspeaker, as 
well as using it for the bass of both 
channels (Fig. 8). 

A very versatile system in this cate- 
gory is one used in several Columbia 
consoles. This is not so much an add-on 
deal as it is a unit with which you can 
do many things. Primarily designed as 
the master unit of the “Isophonic” sys- 
tem (mentioned in Part 1) when used 
this way the console speaker handles 
common bass only, with the left and 
right mid-range and highs (above 250 
cps) being fed to the small “Isophonic”’ 
units. The difference between this ar- 
rangement and the Stephens system 
was explained in the previous article. 
Additionally, a jack-plug arrangement 
permits the same console to be used 
with another full-range speaker sys- 
tem, feeding one channel (left or right) 
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“= Fig. 6. Three basic 
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constructions used 
for unitized cabinets. 
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to the external speaker and one to the 
internal speaker. The possible combi- 
nations are shown in Fig. 9. 

Of course, many other systems can 
be built on the add-on principle, merely 
by buying another unit similar to the 
one you already have and installing 
the additional electronics somewhere. 

It would be impossible to describe 
here the variety of ways in which this 
can be done. But we should warn 
against buying a second very large 
multi-unit system. Not only will the 
distaff side probably object to your 
hobby occupying too much of the living 
room, you will not get the best stereo 
—in fact you may not get stereo, 
period! Speakers for stereo must give 
an impression of point-source radiation, 
if you plan to use two alike, spaced 
apart in the conventional manner. If 
you already have one of these large 
“superdupers,” I have two suggestions: 
either buy a complete separate stereo 
system and keep the original for mono 
only or else buy one of the add-on sys- 
tems, utilizing your single system for 
part of the stereo—but not for just one 
channel. 


"Unitized" Approach 


So much for the add-on approach. 
Next we turn to the “unitized” ap- 
proach—putting a complete stereo 
loudspeaker system for both channels 
into one cabinet. Several people have 


SPECIAL CONTROL NETWORK 


(c) 


material, they each can project sound 
that appears wider than the piece of 
furniture from which it actually comes. 
Choice should be governed by the 
acoustics of the room in which you will 
install it, bearing in mind that too 
little reflection can sound “dead” while 
too much results in confusion. The di- 
rect radiator, without reflectors, will 
perform best in recreation-type rooms 
while a type provided with doors that 
bounce sound off the wall deliberately 
are better in a room that is “well up- 
holstered.” 

Quite another type of single-piece-of- 
furniture entry is the Ranger-Lansing 
“Paragon” (Fig. 10) and its junior 
version, the “Metregon.” These cross- 
fire the sound into a curved reflecting 
surface, the object of which is to even 
out the mean path distance from each 
unit to the listener in various parts of 
the room, thus spreading the area of 
acceptable stereo. The reflector alters 
the apparent position of the two units 
according to where you sit, so as to 
optimize stereo in different positions. 

This optimizing of the presentation 
in different positions in the room 
should not be confused with providing 
“center fill.”” Actually the latter is best 
done by using better microphone tech- 
niques in recording. Where this has not 
been done, a center loudspeaker may 
help to a limited extent. At the same 
time, this hole-in-the-middle effect can 


be more noticeable with some types of 
loudspeaker than others. The horn 
type produces an effectively large area 
sound source and is more prone to 
exhibit the effect just mentioned than 
some other types. 

For this reason, Paul Klipsch, who 
advocates horn-type loudspeakers at 
opposite ends of the longer wall of a 
room (Fig. 11) developed his “Heresy” 
for the middle position, together with 
a simple phantom circuit for connect- 
ing it to virtually any pair of stereo 
amplifiers, so it receives a matrixed 
signal. This is also the philosophy be- 
hind the remixing of middle for the 
center speaker in the “Stereodot”’ sys- 
tem. 

But optimizing stereo, so its effect 
can be heard in positions other than 
center is another thing. This is what 
various approaches try to do in differ- 
ent ways. The deviant sources of Fig. 6 
do it by changing the type of sound 
distribution from each unit received in 
different parts of the room. 

The cross-fire-with-reflector system 
on Ranger-Lansing does it by shifting 
the apparent loudspeaker unit positions 
according to where you sit. The “Iso- 
phonic” system of Columbia utilizes the 
radiation pattern in yet another way, 
to modify receiver intensity from each 
unit according to where you sit. Each 
of these three methods works, but pro- 
duces different results. Which is best? 

While, as we have said, this may 
vary with individual rooms in which 
they are tried, the difference is also 
subject to individual hearing faculties 
and experience and although I may not 
be very helpful in saying this, the only 
way to know which suits you best is to 
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Fig. 7. Connections and network arrangement for the Electro- 
Voice “Stereon” “add-on” unit is shown in this illustration. 


done this—in slightly different ways. 

Most of these are essentially an ap- 
proach for the small-to-medium sized 
room. Some angle the speakers out- 
ward for direct radiation (Fig. 6A); 
some point them out opposite ends 
with movable reflectors (Fig. 6B) ; and 
at least one (University ‘Trimension- 
al”) does this with the reflectors in 
front of the units (Fig. 6C) so as to 
further utilize wall reflections. Some of 
them use common and some separate 
woofers. The University version uses 
a common woofer with twin voice-coils 
and utilizes radiation between the cabi- 
net back and room wall to improve the 
low end. 

Each of these arrangements uses 
outward-facing units for the mid-range 
and high frequencies. Used on stereo 
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Fig. 8. Block diagram and connections that are utilized in 
the Stephens’ “Stereodot’” loudspeaker arrangement. See text. 


Table 1. Composite stereo assemblies with speakers for two channels in one unit. 


SINGLE 


MAKER 
A-423 Separate 
B-304 Separate 
Futura II Separate 
Ambassador II Separate 
StereoramalI Separate 
Stereorama II Separate 
Stereomaster Separate 
Hartley 217-Duo Separate? 
Jensen DS-100 Separate 
Lansing, J.B. Paragon Separate 
Lansing, J.B. Metregon Separate 
Tannoy Lanseer Separate 
University Trimensional Single 


Ampex 
Bozak 
Fisher 
Fisher 
Frazier 
Frazier 
Frazier 


OR 
SEPARATE SOUND DIRECTIVITY 
MODEL WOOFERS VARIABLE BY 


Notes: 1. Hinged behind end-faced units to reflect sound forward. 
2. Hartley 217 extended-range units carry whole range in each channel. 
3. Hinged in front of end-faced units to further reflect sound against root walls. 


R 
FLECTOR 
FIXED USED? 


Divergent 
Hinged Doors! 


= Divergent, 30° 
Divergent, 30 
—_ Divergent, 30 
_ Divergent, 40 
Swivel Mount 
— Cross-fired 
= Cross-fired 
_ Divergent, 12 
Hinged Doors’ ~ 


Curved 
Curved 


Yes 


KLH Model Six 


Stephens’ “Stereodot” 


Argos Model DSE-1 


Frazier “Stereorama II” 


bass that is supposed to be there, so 
stereo should have just plain, good 
bass. 

Some of the earlier small bass units 
relied on harmonic generation to give 
a “false bass’—like the car radio bass, 
but more modern approaches have re- 
sulted in units that do give real bass 
from much smaller units than hitherto 
was believed possible. Some manufac- 
turers claim that trying to get big 
bass from small speakers is defying 
“the laws of physics.’”’ I think it would 
be more accurate to say that some de- 
signs have found some “loopholes” in 
these “laws.” 

But do satisfy yourself that the unit 
you buy does give genuine, clean bass 
that is adequate for the room in which 
you will play it and working from the 
amplifier you will use. 


Two Identical Units 


So much for the “system” ap- 
proaches, some of which come pretty 
much “ready-made” while others give 
plenty of scope for experimentation. 
But another approach that offers wide 
appeal for two reasons is of the two- 
identical-unit variety. 

This may come either as separate 
loudspeakers which connect to an 
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hI 
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Fig. 9. Arrangements used in Columbia con- 
soles: (A) and (B) use 2 full-range speak- 
ers: (C) combines lows in central woofer 
and mid-range and highs to external units. 


Fig. 10. Basic arrangement used in Ranger- 
Lansing “Paragon” and “Metregon” units. 
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“e0x" aS) N MIDOLE CONNECTS BY 
“PHANTOM CIRCUIT TO BOTH AMPLIFIERS 


CORNER HORNS FOR LEFT AND RIGHT 


Fig. 11. Klipsch’s recommended setup, with 
2 corner horns and “phantomed” center unit. 


Fig. 12. Method of getting good horizontal 
distribution and avoiding unnecessary ver- 
tical spread with extended-range units. 
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BRIEF DESCRIPTION 


Central unit for mixed lows, part of console; 
small side units for stereo highs, above 250 
cps; jack arrangement, see text. 

Add-on unit consisting of mid-range and 
tweeter speakers working above 300 cps. Bass 
in both channels handled by low-frequency 
speaker system. 

Ducted-port enclosure for woofer. Mid-range 
and tweeter units are swivel-mounted to per- 
mit varying of directivity. 

Corner horns with sealed back enclosure for 
center fill, phantom-connected to amplifiers. 
Central unit for mixed lows and controlled 
mixture of highs for center fill; small side 
units for stereo effect, above about 400 cps. 
Add-on unit consisting of mid-range and 
tweeter speakers working above 150 cps. Bass 
in both channels handled by dual voice- 
coil woofer. 


Table 2. Here are some of the special stereo systems with brief descriptions. 


conduct some careful listening tests of 


your own. 


Stereo Bass 


equipment cabinet or with the equip- 
ment included in one ensemble with a 
companion speaker to match. In 


In going over different systems—or 
for that matter, individual speakers too 

you will find a further area of con- 
flict lies in the kind of unit used to 
provide bass response. Paul Klipsch 
won't hear of anything but a corner 
horn, except for the center fill. Other 
manufacturers maintain— as almost 
anyone would have until a year or so 
ago—that a speaker must be big to get 
good bass. Edgar Villchur (of Acoustic 
Research) says that there is merit 
in a low-efficiency and small bass sys- 
tem. 

So what kind of bass is good for 
stereo? As was explained in Part 1, 
pure bass is not materially stereo- 
phonic in any ordinary sized living 
room. But music is deficient without 


achieving stereo, both offer similar 
prospects. Also some systems come as 
a matching set of three which can 
stand close together thus simulating 
the one-piece system or be spaced far- 
ther out if this is found necessary in a 
particular listening room. 
Directivity 

But we now get into another differ- 
ence over which to choose: directional 
or diffuse radiating (omnidirectional) 
type loudspeakers? On this score most 
speaker manufacturers belong to one 
school or the other. 

The omnidirectional school uses dif- 
fuse radiators so that sound exclusively 
from one unit will be identified with it 
—wherever you are in the room. Cor- 

(Continued on page 126) 
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TV Shop 
Uses 
wo-Way Radio 


Epitror’s Nore: With everybody (including 
ELECTRONICS WorRLD) talking about service 
opportunities in two-way mobile radio, 
opened up by the virtually unlimited appli- 
cations in all businesses, let’s not overlook 
a key possibility. A service business can 
benefit as much from this medium as can 
any endeavor using vehicles! In addition, 
what could help you push two-way sales 
and service more than a living example? 

Incidentally, don’t confuse the Business 
Service with operation on the Citizens Band, 
which is permissible without type-approved 
equipment. For information on the latter, 
see “Citizens Radio Faces the Future,’ 
November 1958, and “Build This Citizens 
Band Transceiver,’ March 1959. 


HE NEW Business Radio Service is 

a natural for TV sales and repair 

organizations seeking an efficient 2- 
way radio system. Just ask Lee Devin, 
owner of Lee Devin’s TV, 929 N. W. 
10th Ave., Oklahoma City, Oklahoma. 

Devin was one of the first Oklahoma 
businessmen of any kind to apply for 
a license in this service: his Motorola 
system was installed shortly after the 
Federal Communications Commission 
opened the service on August 1, 1958. 

His initial system consisted of a 25- 
watt a.c. utility base station, an “Iso- 
plane” antenna on a 50-foot telescoping 
TV mast, and two 25-watt mobile 
units. The two mobile radiophones 
were originally installed in Devin’s car 
and the service station wagon. When 
he traded in his auto, he had a new 
60-watt, transistor-powered mobile unit 
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From his shop, Devin can advise on home repairs, re-route 
vehicles economically, or approve purchases of used sets. 


4 Field technician Jerry LeCompte can check on late calls 
for fast service, get shop advice, or OK’s on old sets. 


Many dealers are becoming interested 


in selling or maintaining two-way 


mobile radio. Here's one who uses it 
himself—to his advantage and profit! 


installed in the new car and the orig- 
inal set put in the company’s pickup 
truck. 

The original system provides 10-15 
miles range, sufficient to cover most of 
Oklahoma City’s metropolitan area. In 
order to cover the fringe areas beyond 
this, Devin plans to erect a 100-foot 
tower and a high-gain antenna. 

Besides operating a widespread TV 
repair service, Devin is heavily en- 
gaged in buying, renovating, and re- 
selling used TV receivers. He finds 
two-way radio is most useful in both 
his sales and service activities. 

Dispatching service calls to tech- 
nicians in the field is a “natural.” By 
relaying new calls to the men in the 


field, efficiency and productivity can be 


increased greatly, since waste trips 
back to the office are eliminated. Devin 
feels his three-man organization should 
be able to handle 10 per-cent more 
calls through radio. This means in- 
creased income and also lower operat- 
ing costs, since gasoline and vehicle 
wear are cut through the elimination 
of waste mileage. 

On puzzling service calls, the techni- 
cian can also use the radio to get fast 
assistance from the shop. This avoids 
using the customer’s phone, often a 
cause of embarrassment. 

Devin reports that an uncommonly 


competitive situation exists in the used 
receiver market in Oklahoma City. 
Oftentimes when a family wishes to 
get rid of a set, it will call three or four 
companies. Then bidding for the re- 
ceiver (if it’s in reasonably good con- 
dition) takes it out of the “good buy” 
category. Devin says that a 2-way 
radio call to a man in the field enables 
him to “‘beat the crowd” to the seller’s 
home and thus often snap up the set at 
a price that leaves room for a good, 
fair profit. 

One of Devin’s men, Jerry LeCompte, 
says the radio is very helpful to him 
in passing certain decisions on to 
Devin. He says, “I really appreciate 
not having to stick my neck out on bids 
when I appraise a set. With radio, I 
can ask Lee how high I can go.” The 
same situation exists in set sales at the 
store when Devin is out. A prospect 
offers a set price for a receiver. Devin 
can be contacted immediately to say 
“yes” or “no” to the deal. Fast action 
like this saves many sales that might 
otherwise be lost if the prospect were 
told, “I'll let you know this afternoon.” 

In summary, Devin says that his 
new 2-way radio system, made really 
effective through the Business Service, 
provides the means for tight, efficient 
operation of all phases of the TV sales- 
—30- 
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service business. 


useful, uses for transistors is in 

connection with control applica- 
tions. A minute current applied to the 
input of a transistor circuit will trigger 
or operate many different electronic or 
electro-mechanical devices which re- 
quire greater operating current. 

Most of the published transistor con- 
trol circuits have been designed to op- 
erate some very sensitive device, such 
as a relay, requiring a small input con- 
trol current and a larger, but still 
small, operating current. Now that in- 
expensive power transistors are avail- 
able, the experimenter may construct 
useful transistor circuitry for control 
of devices less sensitive, that is, de- 
manding greater operating current. 
One such application that occurred to 
the author is the control of small d.c. 
motors as described in this article. 


i of the many, and perhaps most 


Miniature Motors 


The d.c. motor around which this 
circuit was designed is called the “Su- 
permite’ and measures only 1” x 1%” 
x 14”. Its dual shaft extends 3%” from 
each side of its case and the shaft di- 
ameter is *42”. It weighs just 2 ounces. 
It will run on 1% to 6 volts d.c. and 
its rotation is reversible. This motor 
was designed to power model boats and 
planes, toys, moving display signs, and 
other mechanically driven devices. An- 


Experimental 
Transistor 


Motor 


Control 
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other motor that the constructor may 
use is the “Mighty Midget” which will 
operate on 3 to 6 volts d.c. It is supplied 
with 7:1 reduction gears and pulley. 
Both motors are available from Lafa- 
yette Radio. 


Circuit Analysis 


The manner in which this motor con- 
trol idea is applied can be understood 
by analyzing the schematic diagram of 
Fig. 1. 

The complementary characteristics 
of n-p-n and p-n-p junction transistors, 
whereby use is made of the opposite 
action of these devices, is utilized, and 
therefore, direct coupling is employed 
between all stages. An original circuit 
design for direct coupling was given by 
George Sziklai of RCA, in which a 
p-n-p transistor preceded an n-p-n unit. 

The circuit of Fig. 1 uses a small 
p-n-p junction transistor for the input 
stage. This is followed by a small n-p-n 
type which works into another p-n-p 
unit of the power type. When a control 
current of the correct polarity is ap- 
plied to the input circuit of V:, an am- 
plified collector output current is ob- 
tained. This current flows through the 
base-emitter path of V2 and a greater 
amplified current is available at the 
V. collector circuit. Likewise, this fur- 
ther amplified current flows through 
the base-emitter circuit of Vs, which re- 


Simple, inexpensive circuit for direct or remote 
control of small motors. Useful for model control. 


sults in increased current in the col- 
lector circuit of Vs (the power transis- 
tor) of sufficient strength to operate 
the motor. The first transistor, V:, ob- 
tains its negative collector voltage 
through the base-emitter path of Vs. 
Also, the second transistor, V2, gets its 
positive collector potential by way of 
the base-emitter path of Vs. This ar- 
rangement makes it possible to employ 
a single battery supply to provide the 
correct operating polarities for the dif- 
ferent transistor types. 

An input signal control current of 
less than 100 microamperes will oper- 
ate the motor, thus the device may be 
radio-controlled, using a small trans- 
mitter and crystal rectifier receiver of 
the type employed in model control. 
Also, the circuit may be operated di- 
rectly from a photo-electric cell with 
no auxiliary source of voltage. With a 
small, inexpensive photo-electric plate 
connected directly to the input, the 
motor could be controlled with a flash- 
light from across the room. The tiny 
selenium plate was not very sensitive. 

The standby current drain of the cir- 
cuit and the required input control cur- 
rent vary with the value of resistor 
R,. If the value of R; is increased, the 
standby current of the circuit is great- 
er but the required control current is 
smaller. When the value of R: is de- 
creased, the non-operating current is 


less but the necessary starting control 
current must be greater. 

The circuit may be tested with the 
component parts shown within the 
dashed box at the input of V;. These 
will provide a signal control current of 
about 100 microamperes when R;, is 
3300 ohms as shown in Fig. 1. 

Total current drain with the motor 
running is 450 milliamperes. This may 
be compared with the current required 
for a flashlight using two size C bat- 
teries. A lamp used in a flashlight con- 
taining two of these batteries is the 
G-E PR2 rated at 500 milliamperes. 
Thus, it can be seen that the transis- 
torized motor control device draws less 
current than the flashlight bulb. If the 
constructor requires more power for 
the motor, B; can be increased to 4% 
volts. 

A less sensitive circuit that was tried 
is given in Fig. 2. It consists of just two 
direct-coupled transistors, an n-p-n and 
p-n-p type. With this circuit, a signal 
control current of 0.3 milliampere is 
sufficient to start the motor and when 
this current is increased to 0.5 milli- 
ampere, the motor runs at full speed. 
It is to be noted that the polarity of 
the control signal is the reverse of that 
required for the circuit of Fig. 1. 


Construction Notes 
No particular construction pattern 
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The underside view of the completed unit 
is shown here. Wiring and layout are sim- 
ple and only a few connections are needed. 


The completed motor control unit. All that 
is needed to start the motor is to apply 
a minute control current to white plug. 


< 


Photo of all the component parts for the 
motor control device. Note that all 
holes have been made in the metal box 
and everything is ready for the assembly. 
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Fig. 1. Schematic di- 
agram of the motor 
control circuit. The 
motor will operate 
with an input control 
current of less than 
100 wa. The section H 

within the dashed box cH 33K 
is used to test circuit. H 
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Fig. 2. Diagram of a less sensitive motor 
control circuit. An input control signal 
of 42 milliampere will operate the motor. 
The several components within the dashed 
lines may be used for testing the circuit. 
These will provide an input control current 
of 42 ma. A penlite cell may be employed. 


need be followed. In fact, the physical 
layout will depend entirely on the 
particular application. It may be de- 
sirable to locate the motor away from 
the other component parts, for in- 
stance, when the device is used in 
model working activities. The author 
built up the circuit of Fig. 1, in the 
manner shown in the photograph, for 
experimental applications. 

All the parts are attached to the 
upper half of a 24” x 24” x 4” alu- 
minum Bud ‘“Minibox.” The three 
transistors and motor are mounted on 
the top side and the two flashlight bat- 
teries are located on the bottom side. 
A small, dual-type battery holder se- 
cures the batteries. The “on-off” switch 
and miniature connector for the control 
signal are placed on one end of the box 
Two sockets are provided for the 
smaller transistors. The 2N256 tran- 
sistor is attached directly to the box 
with two 6-32 machine screws. It is to 
be remembered that the case of this 
transistor is part of the collector cir- 
cuit and therefore other connections 


must not be made to the metai box. 
Other equivalent transistor types may 
be used instead of the ones shown. 

Two connector inserts, removed from 
a miniature tube socket, are slipped 
over the base and emitter pins of the 
power transistor for electrical con- 
nection. Wires should be soldered on 
these clips before placing them on the 
transistor pins. 

The small pulley on the shaft does 
not come with the motor. It is a small 
wheel taken from a pulley used for 
pull-type curtains and draperies. 

Although just two motors have been 
mentioned, electronic mail order houses 
have advertised miniature motors rated 
at various voltages from 1% to 8 volts 
and current ratings from 200 to 500 
milliamperes. Weights have been given 
from 10 grams to 5 ounces at prices 
ranging from 85c to over $5.00. 

Motors requiring higher voltage ra- 
tings may be used in the circuit by 
increasing the value of B; and adjust- 
ing R,; as required. Collector voltage 
ratings of V;, V2, and V; are —22, 25, 
and —12 volts, respectively. Collector 
current ratings are —10, 50, and —500 
milliamperes. The V; values are those 
recommended when employing a heat 
sink. Be careful not to exceed the max- 
imum current ratings of V; and Vs. 

This transistor motor control device 
is one of those hobbyist’s “delights” 
because of its interesting possibilities 
and applications. The reader interested 
in model control projects will find 
many useful applications for the cir- 


cuit. It is also a good project for the 
newcomer to transistor circuitry, since 
it is easy to assemble, has few compo- 
nent parts, and is simple to operate. 
Total cost of the three transistors and 
motor is less than $5.00 } 
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You must keep charges realistic—in step with 


changing times—to insure prospering business. 


service dealer can do to stimulate 

the stable growth of his operation 
is to make a studied effort to gear him- 
self and his business to the right 
habits. Most experieneed dealers know 
that a rigid system of “time control” 
or “time management” is vitally im- 
portant in a service business. As a re- 
sult, habits that make the most effec- 
tive use of time are built-in features of 
all successful service businesses. 

One basic weakness of the service in- 
dustry generally has been the _ in- 
grained habit of underpricing time and 
labor. The result is that a high per- 
centage of independent electronic serv- 
ice businesses continue to operate on 
the fringe of financial disaster. 

Recently the Indianapolis Television 
Technicians Association, through its 
house organ, conducted a survey of 
charges for electronic service made by 
dealers in the Hoosier capitol city. In 
publishing the results of the survey, 
the “Hoosier Test Probe” said: 

“Many Indianapolis service opera- 
tors are giving service away. Some fees 
charged are so low that no funds for 
the replacement of equipment could 
possibly be accrued, much less paying 
the shop owner a decent living wage. 

“In a survey of fees for service taken 
by the ‘Hoosier Test Probe,’ every TV 
service shop in Indianapolis was called. 
Data was taken from everyone willing 
to cooperate.” 

The survey disclosed the following 
average charges: 

Home TV service calls—$4.21 per 
call. 

Labor charges for minor repairs, 
shop service—$2.70 per job. 

Labor charges for major repairs, 
shop service—$8.97 per job. 

Labor charges for radios brought to 
the shop—$2.29 per set. 

Car radio service requiring bench 
work—$2.99 per set. 

Pull and re-install car radios— $3.18 
per job. 

Labor charges to repair and adjust 
3-speed record changer—$4.29 per job. 

Recently a successful service dealer, 
commenting on the financial distress 
of a couple of his compeers, said, “You 
cannot run a discount operation on 
service and stay in business. Service 
dealers have been affected by the spi- 
raling cost of living and doing business 
just like everyone else. It costs more 
money to do business today than it did 
five years ago. Average cost figures 
for providing TV service in the home 
five years ago were about $4.50 per 
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call. These were average costs of effi- 
cient service business operations that 
had enough volume to keep their tech- 
nicians busy all the time they were on 
duty. 

“In the past five years, there has 
been a fifteen to twenty per-cent in- 
crease in the cost of doing business. 
The dealer who fails to raise his 
charges in the face of these mounting 
costs is trying to run a discount op- 
eration. He just can’t win. The eco- 
nomics of the situation will whip him.” 

Last year Robert S. Geran, general 
service manager for the Kelvinator Di- 
vision of American Motors Corporation, 
stated that “it costs $6.02 an hour cur- 
rently in a typical large U. S. city just 
to keep a service man on the street.” 
He said that cost included basic wages 
and fringe benefits, truck operating 
costs, and some overhead, with no al- 
lowance for special expenses or profits. 
Mr. Geran also pointed out that this 
cost was only $3.77 per hour ten years 
ago. 

The latest chart covering Standard 
Labor Charges for Television Service 
and Repairs, compiled and published 
by Harold Chase, editor of the “TSA 
News,” 16311 Grand River, Detroit, 
Mich., lists $5.00 for the first fifteen 
minutes involved in handling a home 
service call. After the first quarter 
hour, there is a charge of $1.50 for 
each additional fifteen minutes re- 
quired to complete service on a set. 

In the Indianapolis survey, only 
one-third of the shops reporting made 
a charge of $5.00 or more for home TV 
service calls. All of the rest were un- 
der $5.00 per call with a few reporting 
their charges as low as $2.00 per call. 

Statistically, it is impossible to rec- 
oncile subnormal charges with a profit- 
able service operation where the tech- 
nician uses standard tubes and parts 
and charges the customer only for 
those required to complete the job. 
Performance records of a large num- 
ber of service shops indicate that, un- 
der normal circumstances, an efficient 
technician can complete an average of 
forty home service calls in a five-day 
week, working eight hours per day and 
devoting his time exclusively to field 
service. At $5.00 per call, this average 
technician would produce a gross in- 
come of $200.00 per week from the sale 
of his time. 

At current wage levels, the dealer 
would have to pay out a minimum of 
$125.00 per week in wages, taxes, 
fringe-benefit costs, etc., for this tech- 
nician’s time. Out of the remaining 
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$75.00 per week he would have to pay 
the operating, maintenance, and depre- 
ciation expenses for the technician’s 
car or truck, the premiums on the 
several liability and property-damage 
insurance policies he must carry, plus 
the advertising and promotional costs 
involved in maintaining a_ sufficient 
volume of business to keep the techni- 
cian busy with an average of forty 
service calls per week. 

In addition to these costs, the dealer 
must maintain all of the business ma- 
chinery necessary for handling cus- 
tomer contacts, such as adequate and 
efficient telephone service, the service 
headquarters, and a substantial back- 
up stock of tubes, parts, and supplies. 
Considering all of the costs involved, 
the dealer would be extremely fortu- 
nate to break even on the income from 
a technician’s time charged at $5.00 
per call. 

This analysis does not take into ac- 
count the gross profit realized from the 

(Continued on page 154) 
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issue), the principles behind the de- 

sign of multi-speaker networks were 
generalized so that this article on the 
actual construction of the networks 
would not be interrupted by some of 
the more general thoughts concerning 
the application of networks. With the 
exception of the earlier reference to 6 
db and 12 db attenuation per octave, a 
more complete treatment of the actual 
values involved in construction of a 
network was left for this part. 

Now we must deal a little more spe- 
cifically with this matter of the 6 db 
versus 12 db roll-off characteristic of 
the network to determine the source 
of the particular values chosen. These 
are not arbitrarily selected values— 
they are specifically related to the 
values of the choke or capacitor ele- 
ment that will provide a given cross- 
over point for a given impedance. 


| Part 1 of this article (in April 1959 


Voltage Division at Crossover 


By definition, the crossover point is 
that frequency where the drooping out- 
put of the low-frequency branch of the 
network crosses over the rising char- 
acteristic of the high-frequency branch 
(as indicated in Fig. 3 of Part 1). For 
a 6 db-per-octave network, the value 
of the capacitor in the tweeter branch 
and the value of the choke in the woof- 
er branch are chosen to provide an a.c. 
impedance across those two respective 
elements, at the crossover frequency, 
which will be equal to the speaker im- 
pedance. Fig. 8 shows a simplified cir- 
cuit of a two-way network with a low- 
frequency branch and a high-frequency 
branch, both tied across a common 
voltage source. Let us assume that the 
speakers are both 8-ohm units and that 
it is desired to design a network to 
cross over at 2000 cps. We will have to 
find an inductor and a capacitor that 
will each present an impedance of 8 
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Part 2. 
Constructing 
the 
Network 


Crossover Networks 


How to design and put together home-built 


precision networks for 2- and 3-way systems. 


ohms at this frequency. Having found 
such components (more details later 
on actually finding these) and insert- 
ing them in the network of Fig. 8A, we 
see that the voltage in the low-frequen- 
cy branch has been equally divided 
across the choke and the woofer. In a 
similar manner, the voltage across the 
high-frequency branch has been di- 
vided equally between the capacitor 
and the tweeter. Consequently, the 
voltage across the woofer is equal to 
voltage across the tweeter. This is the 
crossover point where the drooping 
low-frequency characteristic crosses 
the rising low-frequency characteristic. 


6 db/Octave Attenuation 


Now we come to the matter of the 
octave rate of attenuation of these 
drooping and rising characteristics. 
Consider, first, the drooping woofer 
branch characteristic of Fig. 8A. If it 
a crossover frequency of 2000 cps the 
inductance in the woofer circuit is 
equivalent to 8 ohms, then at 4000 cps 
(one octave higher) this inductance 
will present a 16-ohm impedance since 
the impedance is directly proportional 
to the frequency. When this 16-ohm 
impedance is now considered in series 
with the 8-ohm woofer, Fig. 8B, then 
the voltage across the choke becomes 
twice that across the woofer. On a db 
basis (db = 20 log E./E,) a 2 to 1 volt- 
age ratio becomes 6 db. Thus, after the 
crossover point, the voltage drop-off 
across the woofer progresses at a rate 
of 6 db-per-octave. Thus, if we go up 
another octave the choke impedance 
doubles again, going from 16 ohms to 
32 ohms, while the woofer still remains 
8 ohms. The voltage in the woofer 
branch, Fig. 8C, is now at a 4 to 1 ra- 
tio. On a db basis, a voltage ratio of 
4 to 1 represents a total drop of 12 db 
or, again, 6 db over the previous octave. 

The same analysis may be applied to 


the tweeter branch and it may be 
shown, in identical fashion, that the 
tweeter circuit capacitor, when neces- 
sarily chosen to be equal in impedance 
at the crossover frequency to the 
tweeter impedance will, below the 
crossover point, continue to roll-off at 
the gradual rate of 6 db-per-octave. So 
it is seen that the automatic 6 db rate 
of this type of network arises from the 
simple necessity ,of choosing reactive 
elements in the two branches to divide 
the voltages equally across the various 
elements in the circuit so that the in- 
dividual speaker terminal voltages will 
be the same at the crossover frequency. 


12 db/Octave Attenuation 


In Part 1 we discussed the general 
method of pairing off a capacitor with 
an inductance in each speaker circuit 
to convert a 6 db-per-octave network 
into a 12 db system. While “pairing 
off” is the general procedure, the values 
to be used in converting from a 6 db 
to a 12 db network need some modifica- 
tion. Thus, if a choke had been original- 
ly selected to have an impedance of 8 
ohms at the crossover frequency (and 
equal to the speaker impedance), then 
it would have to be multiplied by a 
factor of 1.41 when the systems were 
changed to a 12 db-per-octave network 
as indicated in Fig. 7 of Part 1. Simi- 
larly, the capacitance of the component 
which had been originally chosen for 
the tweeter circuit of the 6 db-per- 
octave network would have to be di- 
vided by a factor of 1.41 when the con- 
version is made. Once these new values 
have been determined by modifying the 
6 db values, they may then be paired 
off to provide the 12 db network. Cal- 
culations similar to those in Fig. 8 may 
be made when using these revised 
values to plot out the network branch 
voltage which will drop at the rate of 
12 db-per-octave after the crossover 
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sion across the circuit elements as the 
fr y is inc d. This gives rise to 
the common 6 db per octave attenuation. 


point when going in either direction. 
Inductance Variables 


It may seem that we put the “cart 
before the horse’’ in giving details on 
how to convert from a 6 db to a 12 db- 
per-octave network before we had dis- 
cussed how to select the simple values 
for the 6 db network. However, since 
we had treated such conversion last 
month as part of the general philoso- 
phy of network design, it was deemed 
logical to carry over that discussion in 
terms of “numbers” so that a transi- 
tion might be made to the problem of 
selecting real values of inductances and 
capacitances for a particular network. 

Of the basic elements found in the 
common network, the components such 
as capacitors and volume controls may 
be readily purchased, with the induct- 
ors not so widely available. However, 
this should prove no obstacle to the 
man who wants to build his own net- 
work. Invariably all instructions for 
building these chokes are predicated 
on “air-core” (non-magnetic core) de- 
sign, for two reasons: first, air-core 
chokes completely eliminate distortion 
due to iron saturation and, second, lam- 
inations of a quality good enough for 
audio chokes are not easily obtained by 
the average home constructor. Wooden 
dowels, Masonite, and wires are, how- 
ever, readily available. 

Easy as it is to build a choke, the 
initial design is far from simple. We 
cannot simply say that so many turns 
of wire constitute a given inductance. 
As a matter of fact, a given number of 
turns may yield widely different values 
of inductance depending upon the man- 
ner in which the turns are wound. The 
total inductance of a coil depends on 
the geometry of the coil. A long one- 
layer solenoid will have a far different 
inductance than a flat pancake coil of 
the same number of turns simply be- 
cause the flux linkages of the various 
turns in one case are completely dif- 
ferent than in the other. Even after 
having started with one given coil con- 
figuration, it is not a simple matter to 
guess what inductance a similar coil of 
more turns would be. It is true that, 
in general, the inductance is propor- 
tional to the square of the number of 
turns, but there are additional factors 
involved that determine the final in- 
ductance of the coil. For the purpose 


of this discussion, the inductance for- 
mula as derived by Maxwell was used 
in calculating the inductance charac- 
teristic of the coil. 


Building the Coil 


The practical reader need not be- 
come discouraged nor distressed at this 
point. The calculations have all been 
accurately carried out and checked on 
an actual model so the constructor 
may use these inductance values “as 
is.” All he need be concerned about is 
the desired crossover frequency and 
the speaker impedance of his system. 
Chart 1 (on the fold-out page) supplies 
the basic details he needs to know 
about building the coil. These details 
include not only the number of turns, 
but the number of layers of wire, and, 
most important, the weight of the wire. 
It is discouraging to go out and buy a 
quantity of wire for an inspired eve- 
ning of coil winding and then discover 
that you are short of wire. 

Although Chart 1 provides all of the 
practical details for making the coil for 
any given impedance and for any given 
crossover frequency, we have included 
another chart for the purist who still 
wants to know the inductance of his 
coil. If one were truly amb‘tious, he 
could wind one master coil with several 
taps along the depth for experimental 
purposes. Charts 1 and 3 give the 
actual curves of an experimentally 
checked master coil wound of #18 
enamel wire on the coil form shown on 
the chart page. Along the abscissa are 
four scales: first, the number of layers, 
then the number of turns, then the 
pounds of wire that are necessary for 
a given inductance, and finally the coil 
depth. The coil form is made with a 1” 
wooden dowel as the core and the end 
pieces of hard %” Masonite. A series 
of %” holes were drilled along a rad:us 
of one of these end pieces so taps could 
be brought out anywhere along the 
depth of the coil. 

It is recommended that care be 
taken to insure that the coil is layer 
wound rather than random wound. Not 
only will there be considerable satis- 
faction in seeing a job well done but, 
what is more important, the final value 
of the coil will be more nearly correct 
for a given number of turns. Layer 
winding of the coil will be facilitated 
if separators of heavy fish paper or 


several layers of masking tape or seal- 
ing tape are interposed between every 
two layers of windings. Thus there 
will always be a comparatively smooth 
surface for the subsequent layers. It 
is suggested that the end Masonite 
pieces be secured to the center dowel 
by means of a brass bolt at least 2” 
long. This will permit the end of the 
bolt to be inserted in the chuck of a 
hand drill. The drill may then be held 
secure in a vise and the coil form slow- 
ly turned while the wire is guided onto 
the form by the drill handle. 


Using Chart | 


Chart 1 gives the details of the coil 
configuration for any desired frequen- 
cy and speaker impedance. Choose the 
speaker impedance on the vertical 
scale, move over horizontally to the 
curve which represents the desired 
crossover frequency, and then move 
down to the horizontal scale which 
gives all the vital statistics on the coil 
for the conditions selected for a 6 db- 
per-octave network. 

To use Chart 1 for 12 db-per-octave 
networks multiply the value of the 
speaker impedance by 1.41 and proceed 
as above. This, in effect, increases the 
inductance value by 1.41 times, a re- 
quirement for a 12 db-per-octave net- 
work. 

The corresponding capacity to go 
along with the chosen inductance is 
easily determined. One may make a 
simple calculation of capacity by using 
the formula: C = 1/27fX. where f is 
the crossover frequency and X. repre- 
sents the reactance of the capacitor 
chosen to be equal to the speaker ‘m- 
pedance at the crossover frequency. C 
will be the capacity required for the 
tweeter branch. Alternately, Chart 2 
may be used to pick off the actual ca- 
pacitor value for a given impedance at 
a given frequency. Here, again, as in 
the case of the coil, the value found 
for the capacitor is for a 6 db-per- 
octave network. For a 12 db-per-octave 
crossover, divide the capacitance value 
obtained by 1.41. 


Typical Three-Way Network Parts 


The very important matter of the 
type of capacitor to use deserves indi- 
vidual treatment, but consideration of 
this point will be deferred to the last 
so that we may illustrate the actual 
selection of component values for a 
typical three-way system. Let us as- 
sume an 8-ohm system with a cross- 
over at 300 cps between the woofer and 
the mid-range and an upper crossover 
at 5000 cps between the mid-range and 
the tweeter. This system was shown 
in Fig. 7 of Part 1. The choke for the 
woofer is selected from Chart 1 by 
coming in from the 8-ohm point (speak- 
er impedance) on the vertical scale to 
the 300 cps curve and then down to 
the horizontal scale where it is indi- 
cated that very nearly 16 layers (or 
500 turns) of wire will be required on 
the coil form, that just under one 
pound of wire will be needed, and the 

(Continued on page 55) 
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Chart 1 (Above). A master chart giving all physical winding data for 
crossover network chokes based on speaker impedance and desired cross- 
over frequency. Choose the speaker impedance on the vertical scale, 
move over horizontally to the curve which represents the desired cross- 
over frequency, and then move down to the horizontal scale which gives 
Formerly all the vital statistics of the coil needed for the chosen conditions for a 

6 db per octave network, shown in circuit (A) to right. To use chart for 
RADIO 12 db per octave network, circuit (B), simply multiply speaker impe- 
aT Vanews dance by 1.41 and proceed as above. The physical make-up of the choke 

coil that is employed must be as shown at the center of this page. 
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at the center of this page are followed. Inductance 
about .03 up to 20 millihenrys are covered here. 
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A nomograph for designing symmetrical attenuators when 
the terminal impedance and required loss are known. 
A straight line through “Decibels for R,“’ and of R,; is 822 ohms. 
“Impedance” gives value of R,. Another line For symmetrical 7 and O attenuators, the nomo- 
through ‘Decibels for R;” and “Impedance” gives graph is used to determine values of R, and R;. 
value of R; for T and H attenuators. Example The values of R,, and R,; are then given by the 
shows design of a 500-ohm attenuator with a following equations: ; ‘ 
5-db loss. The value of R; is 140 ohms and that Ri2 = Z’/Rz3 Ris = Z’/R:. 
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FREQUENCY 


coil depth will be approximately %4”. 
This is all the information required for 
winding this woofer circuit coil. 

Now, the low-frequency blocking ca- 
pacitor of the mid-range circuit will 
have to be equivalent in impedance to 
the speaker at the 300 cps crossover 
frequency. From Chart 2 the value of 
this capacitor turns out to be 65 ufd. 

Moving to the upper crossover fre- 
quency of 5000 cps, the high-frequency 
limiting choke in the mid-range circuit 
should have an impedance of 8 ohms 
at this frequency. Again from Chart 1, 
we select 8 ohms on the vertical scale, 
move horizontally to the curve repre- 
senting 5000 cps, then vertically down 
the horizontal scale where we find that 
the coil will consist of 5 layers of wire 
(160 turns), will utilize approximately 
% pound of wire, and will be about 4” 
thick. The corresponding tweeter 
branch capacitor at this crossover fre- 
quency point will also have to have an 
impedance of 8 ohms and from Chart 2 
this turns out to be 4.2 ufd. (call it 4). 
Thus all the details for winding the 
coils and choosing the right capacitor 
values are readily available if you 
know the speaker impedances and the 
desired crossover frequencies. 

To convert this network into the 12 
db system shown in Fig. 7D, Part 1, 
the inductance values of the chokes 
should be multiplied by 1.41 and the 
capacities divided by 1.41 and then 
paired off as previously described. 


Type of Capacitors 


We must now discuss the contro- 
versial question of the type of capac- 
itor to be used in audio dividing net- 
works. It has been generally conceded 
that one can’t go wrong if he uses good 
oil-filled or paper capacitors. However, 
there is the matter of cost for such 
units. A-60 ywfd. capacitor, even one 
rated at comparatively low voltage, 
may not fit one’s pocketbook as well as 
it does the network data. This prob- 
lem has been overcome in commercial 
equipment by using non-polarized elec- 
trolytic types where large capacities 
are required. These are comparatively 
cheap but they do have their short- 
comings. In practice it has been found 
that the actual capacity of a batch of 
electrolytics, all rated the same but 
measured at the higher frequencies, 
may vary by as much as 25 to 30% 
from the rated value. In some in- 
stances it has also been found that the 
impedance of the non-polarized elec- 
trolytic may climb at the very high 
frequencies causing a tweeter loss. 

This latter loss may be easily over- 
come by shunting the electrolytic with 
a small paper capacitor, 1 ufd., for ex- 
ample, which will serve to keep the 
impedance of the capacitor section of 
the tweeter branch low at the high 
frequencies. The earlier question of 
the capacity variations is a more tick- 
lish one. It is not generally possible to 
measure capacity before the capacitors 
are purchased. The next best thing is 
to buy two or three capacitors of the 
nominal rating and to select from 
these the one that comes nearest to the 
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Fig. 9. Transmission curves of back-to-back or non-polarized (A) and polarized (B) 
electrolytic capacitors for maximum undistorted power transfer. Refer to the text. 
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required impedance at the desired fre- 
quency. To make such a selection 
means, of course, the use of an audio 
oscillator, a voltmeter, and a_ poten- 
tiometer. With these items, an imped- 
ance substitution test may b2 made to 
determine which capacitor comes clos- 
est to the required value. It is desir- 
able to choose one that is a little low 
in value since, if required, the value 
may be brought up to the proper capac- 
ity by shunting it with a small addi- 
tional capacity which will aid the very 
high frequencies. 

Such closely controlled electrolytics 
have been successfully used in commer- 
cially available networks for many 
years and they have withstood the ele- 
ment of time very well. They have, 
however, been of the non-polarized va- 
riety, such as the motor-starting type. 
The hobbyist has had equivalent suc- 
cess by putting two electrolytics of the 
polarized type “back-to-back” to pro- 
vide a non-polarized capacitor. 

Recently there has been discussion 
on the use of the simple polarized type 
of electrolytics for these audio net- 
works and the writer approached the 
problem with some trepidation. On the 
surface, it seemed heretic to use a po- 
larized element in an audio circuit that 
was to pass alternating waveforms un- 
marred and untarnished. However, in 
view of the fact that all these doubts 
could be resolved by definitive meas- 
urements, an analysis was made of the 
operation of polarized electrolytics and 
non-polarized electrolytics from the 


standpoints of reactance change, wave- 
form distortion, and power transfer. 
The basic facts that were being sought 
were those concerned with the manner 
in which the waveform was passed 
through either type of electrolytic, the 
voltage rating of the capacitor, and 
the power to be passed on to the load 
by the capacitor. Tests were made at 
both low-level power and at high-level 
power with waveform and amplitude 
distortion observed on a scope over the 
entire audio spectrum. 

The non-polarized variety, made by 
backing up two standard polarized 8 
ufd., 450-volt electrolytics, was tested 
first. A test run was made from 100 to 
20,000 cps feeding this combination 
into an 8-ohm load resistor. Since these 
two 8 ufd. capacitors were connected 
in series back-to-back, their resulting 
capacity was 4 ufd. This value of ca- 
pacity has a reactance of 8 ohms (to 
match the load at crossover point) at 
approximately 5000 cps. Under these 
conditions a frequency run was made 
of the maximum undistorted voltage 
that appeared across the 8-ohm load 
resistor, starting at 100 cps and pro- 
ceeding to 20,000 cps. The output volt- 
age of the amplifier was continually 
adjusted to give the maximum ampli- 
tude clean waveform at the load re- 
sistor, as seen on the scope. The plot 
of this run is shown in Fig. 9A. At the 
approximate crossover point, 5000 cps, 
there was the equivalent of 30 clean 
delivered to the load resistor, 
(Continued on page 129) 
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stereo-monophonic test record was made 


Here is how the 


and how you can get the most from it. 


Making & Using a Stereo Test Record 


N the past it has been customary to use frequency 
records for testing the frequency response of phonograph 
pickups. 

These records are lateral cuts of either stepped frequency 
tones or slowly varying (gliding pitch) tones. They may be 
made without pre-emphasis of the higher frequencies, in 
which case they are called “constant velocity”; or pre- 
emphasis may be included according to the RIAA curve for 
check of playback system equalization. Usually the pitch 
of the tones is identified by voice announcements or by 
bands on the disc between each tone. A standard reference 
level of 1000 cycles-per-second is usually recorded at the 
beginning for setting level (adjusting volume control). 

In order to make certain that the master record has been 
properly cut, measurements of the recorded velocity can 
be made optically, as shown in the photograph on the op- 
posite page. The wider the reflected light pattern, the 
greater the velocity and the louder the recorded tone when 
played back. 


Side B 


A lateral frequency record can be used for measuring 
stereo as well as monophonic pickups. To facilitate the use 
of ELECTRONICS WoRLD’s test record No. 1, Side B for testing 
stereo pickup equalization, the tone bands have been di- 
vided into two groups: the first group of frequencies is re- 
corded at the highest level which is tolerable for reliable 
tracing of 15,000 cycles. The tones below 1000 cps are re- 
corded at a higher level to prevent masking, at the lower 
frequencies, by the presence of turntable rumble, hum, and 
surface noise. One-kilocycle reference tones are included 
prior to the start of each group for proper adjustment of 
level (volume). 

It is possible to make rough measurements by listening 
to the output from the speaker when the test record is 
played, but variations in room acoustics, placement of the 
loudspeaker, non-uniformity of human hearing, and many 
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Our author is shown cutting master frequency test lacquer. 


other variables reduce the accuracy of this approach. It is 
far better to use some sort of output indicator such as an 
oscilloscope, a.c. vacuum-tube voltmeter, or other a.c. volt- 
meter connected across the speaker leads (voice coil). Such 
a direct electrical connection eliminates room acoustics, 
etc. and permits the use of a lower output level without 
errors introduced by the variation in sensitivity of the ear 
at these lower levels (so-called Fletcher-Munson effect). 

The wide popularity of electronic kits has resulted in the 
home construction of many instruments—many of which 
will serve nicely as output indicators. Almost any city block 
is sure to have one or more kit builders who would be will- 
ing to “oblige” if you have no equipment of your own. If 
such is not the case, however, the simple arrangement 
shown in Fig. 1 can be used for indication of output. The 
few parts can be purchased for less than a dollar at most 
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radio parts supply houses. No special tools are required to 
connect these parts together. In operation this simple 
“lamp comparator” utilizes the fact that the human eye is 
an accurate instrument for comparing the relative brilli- 
ance of two bulbs. The reference lamp is operated from a 
battery at reduced voltage (moderate red color). The 
volume control of the amplifier is adjusted slowly upward 
from zero until the output lamp is the same brilliance as the 
reference lamp when the 1000-cps reference tone at the be- 
ginning of Band 2 of the test record is played. While the 
various subsequent tones are played, the lamp should re- 
main at approximately the same relative brilliance through- 
out the first group (down to 1000 cps); then the volume 
control must be reduced and reset on the next reference 
tone to prevent possible burn-out of the lamp as the level 
increases on the low-frequency group. Each stereo channel 
should be tested in sequence. (Note: Turntable rumble, 
hum, and surface noise may make it difficult to use a lamp 
or an output meter for the frequencies from 15,000 cps 
down to 1000 cps. In such cases, a listening test or the use 
of an oscilloscope is mandatory.) 

If the equalization for each stereo channel is set at 
“RIAA” and the lamp or other output. meter indicates a 
non-uniformity of output, the treble control can be used to 
correct for the higher frequency group, while the bass 
control can be used to correct for the lower group. 

If the frequency response is not perfectly uniform, satis- 
factory stereophonic reproduction may be obtained, if the 
two channels are approximately balanced in response. For 
this purpose, each lamp can be connected to the output 
from each respective channel and the two channels thus 
compared for relative frequency response. The brilliance of 
the lamps should vary a minimum amount and in unison. 

If an oscilloscope is used as the output indicator, the ob- 
served waveshape should be sinusoidal. A departure from 
sinusoidal shape at the higher frequencies may indicate a 
defective stylus or insufficient tracking force (weight). At 
the lowest frequencies a departure from sinusoidal may 
indicate improper damping of tonearm resonance. If an 
oscilloscope is not available, the purity of the reproduced 


Measuring width of reflected light pattern on test lacquer. 


tone or lack of tonal color will serve as an indication except 
at the frequencies above 5000 cps. Above 5000 cps the 
human ear does not detect small departures from sinusoidal 
response on single tones. 

Fig. 2 indicates a method of using three flashlight lamps 
to indicate relative output. The center lamp is connected 
to the speaker terminals and the volume control of that 
channel is adjusted on the 1000-cps reference tone until the 
center lamp is midway in brightness between the other two 
reference bulbs. The ratio of power applied to the two ref- 
erence bulbs is approximately 6 decibels—a commonly used 
measure of relative loudness as perceived by the human 
ear—thus the system will be flat to within +3 db if the cen- 
ter lamp brilliance remains in between the two reference 
lamps while the different tones are played on the test record. 
A system which is flat within 3 db electrically will be more 
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uniform than the acoustical output of most loudspeakers 
in common use. 

A serious deficiency in response at the higher frequencies 
accompanied by fuzzy tones (rough, raspy tones) may be 
caused by a worn or dirty stylus assembly. See the next 
section on the use of the stylus test bands (Bands 1 and 3). 

On the same side of this test record there are two stylus 
wear test bands. These bands are recorded with a 1000-cps 
tone at approximately 7 cm/sec. velocity. The outer band 
(Band 1) should sound pure and clean (without tone color) 
when played with an LP stylus at 3314 rpm. If the inner 
band (Band 3) sounds fuzzy or rough by contrast, it is 
likely that your stylus tip is worn or flatted. If neither band 
sounds pure (free from harmonics) have your stylus in- 
spected at once. If inspection indicates that the stylus is 
not flatted and it has a tip radius of 1 mil or less, have your 
cartridge checked. Sometimes foreign particles will parti- 
ally fill one of the gaps in a magnetic cartridge and create 
serious distortion. These particles can usually be removed 
with a soft brush. Cellulose tape can also be used to pick 
magnetic particles out of the gap. Simply fold a small piece 
of the tape, with the sticky surfaces outward, and insert 
in the gap. All dirt and other particles will cling to the 
adhesive surfaces. 

A poorly centered stylus moving system can also cause 
distortion. In certain pickups having damping blocks on 
either side of the stylus armature, inspect both blocks for 
rigidity. If one of the blocks is loose, asymmetrical damping 
results—and considerable distortion. Application of a mi- 
nute quantity of Pliobond or other suitable cement will 
usually secure the damping block. 

In cartridges using a trailing cantilever arm for attach- 
ment of the stylus to the moving system, it is sometimes 
possible that the trailing arm is displaced to one side. If 
this arm does not line up (tangent) to the grooves at the 
center of the record, distortion will result on the inner 
band. Inspection of the pickup resting in the groove will 
disclose any such misalignment. In most pickups re- 
alignment of this cantilever arm must be done at the 
factory. 


Close-up view of the master recording lathe that was used. 


The recorded level of the stylus test bands is such that 
there should be no difficulty in tracking the outer band 
with a monophonic pickup while the inner band can be 
tracked if there are no large flats on the stylus. When test- 
ing stereophonic pickups an additional factor must be con- 
sidered—the vertical response. To minimize distortion from 
this factor it is suggested that the two pickup leads be con- 
nected in parallel, as shown in Fig. 4. Connecting the 
stereo pickup leads in parallel should also be done when 
playing monophonic records in order to minimize the dis- 
tortion which would otherwise result from the vertical 
“pinch-effect” component of groove modulation. 


Side A 


The record industry has standardized placement of the 
right and left channels with respect to the groove as fol- 
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lows: the left channel will always be recorded on the inner 
wall while the right channel will always be recorded on the 
outer wall of the groove. 

The first band on Side A has channel identification tones 
to make certain that the left channel is connected to the 
left speaker and the right channel to the right-hand 
speaker. 

If the channels are reversed, merely interchange the 
speaker leads from the amplifiers. Interchanging the pick- 
up leads will, of course, provide the same result. 

The second band has a metronome beat recorded on it. 
When played through a stereophonic system, the source of 
the sound should appear to come from half way between the 
two speakers. A slight differential gain (volume) adjust- 
ment may be required to accomplish this illusion. In order 
to make this test, the speakers should be placed several 
feet apart and the listener should stand equidistant from 
each speaker (in front, of course) about the same distance 
as the speaker spacing. 

The third band is a phasing test. A low-pitched tone (100 
cycles) is recorded first in-phase on both channels and then 
out-of-phase. If your speakers are properly phased, the 
first tone should appear louder than the second. If the 
relative loudness of these two tones appears reversed, try 
reversing the leads to one of your two speakers and repeat 
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Fig. 1. Simple lamp comparator as is discussed in the text. 


the test. Reversing one of the speaker leads will of course 
reverse the phasing between the two speakers by 180 
degrees, 

In order to record this phasing test, it was necessary to 
cut the first 100-cycle tone laterally (no vertical or differ- 
ence component) while the second 100-cycle tone was re- 
corded vertically (no lateral or sum component). In the 
event a definite phasing check cannot be made on the sys- 
tem, it would be well to test the pickup and amplifier as 
follows: connect the amplifiers as shown in Fig. 3 and leave 
the volume and balance controls as set previously on the 
metronome test. A definite difference in loudness between 
the two 100-cycle tones will indicate proper operation of the 
pickup and two amplifiers. This leaves the possibility that 
the trouble may be in the dissimilarity of the two loud- 
speakers or their placement in a particular room. Reloca- 
tion of the two speakers or at least a reduction in spacing 
may effect a marked improvement. A compromise with 
room acoustics should permit satisfactory phase results 
after relocation of the speakers. 

On the other hand, a failure to obtain appreciable differ- 
ence in relative loudness between the two 100-cycle tones 
with the connection of Fig. 3 is indicative of either a defec- 
tive pickup or some differential phase error in the two am- 
plifiers. The amplifiers can be cleared by connecting them 
according to Fig. 4. Here the two stereo pickup leads are 


Fig. 3. Method of using the phasing test as described above. 
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paralleled as for playing a monophonic recording and con- 
nected to either of the two amplifiers. Failure to obtain 
a marked difference between the two 100-cycle tones with 
the connection of Fig. 4 places the difficulty directly in the 
pickup cartridge. Before discarding the cartridge, try 
shorting the two hot terminals of the cartridge together 
right at the base of the cartridge. This eliminates defective 
connecting leads from the cartridge to the amplifier as a 
possible cause of the trouble. If there is still no appreciable 
difference in the two tones, the cartridge should be returned 
to your dealer for service and repair. 

The fourth band on Side A is provided for testing turn- 
table rumble. Monophonic recordings are more tolerant 
of turntable rumble since only the lateral vibrations of the 
turntable are involved. Stereophonic 45/45 disc recordings 
are equally sensitive to vertical and lateral rumble and 
many older type record changers have far too much vertical 
rumble to be satisfactory for stereo applications. 

The rumble test band (the last band) has several refer- 
ence tones at 100 cycles, which are recorded in successively 
lower steps, as an aid in judging how well your particular 
turntable is performing. The first tone is recorded at —20 
db down from standard level (7 cm/sec. at 1000 cps). Al- 
most any turntable should have a residual rumble of less 
than —20 db. 
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Fig. 2. A somewhat more accurate lamp output meter is shown. 


The next rumble reference tone is at —30 db, then one at 
—40 db, and finally one at —50 db. A record changer in good 
working order should have rumble about —40 db. Only the 
better grade turntables will be better than —50 db. This 
special test disc was recorded on a Hydrofeed® lathe to in- 
sure the lowest possible rumble level. Residual rumble on 
this lathe is better than —70 db. 

When making rumble tests do not confuse stray hum 
pickup with rumble. One method of differentiating between 
stray hum and rumble is to lift the pickup arm slightly off 
the record surface and note whether the apparent rumble 
remains. Do not move the pickup away from the playing 
area since stray hum pickup (from the turntable motor in 
most cases) will vary with the position of the arm. Turning 
off the motor will usually reduce the stray hum field. Ex- 
cessive rumble may mean that your turntable should be 
repaired. Note: When checking for rumble disregard high- 
pitched surface scratch and clicks. 

After all of the above checks have been completed, one 
should have a fairly good idea of the performance of his 
hi-fi stereo or monophonic system. 
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Fig. 4. This phasing check eliminates the amplifier from test. 
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Hi-Fi Product Test Report 


ELECT 


NEW RIBBON MICROPHONE 


E Ercona Corporation has just announced importation 

of the “Mark III” line of British-made Reslo studio 

microphones. Included in this line are various models with 

the differences being mainly in output terminating im- 
pedances. 

Our particular interest, since they are all of the ribbon 
type, was in determining first-hand the durability of these 
microphones. There have been comments within the in- 
dustry that ribbon microphones today are not as delicate 
as they were in years gone by. We tested one of the models, 
the CRH, which is designed for high-impedance output, 
by dropping it several times from a height of four feet 
directly on to a cement floor without it exhibiting any 
deleterious effects performance-wise. This obviously backs 
up the many comments we have heard. In the event that 
the ribbon element is damaged, the ribbon cartr.dge is 
detachable and replaceable. 

Although these microphones are designed for p.a. ap- 
plications as well as studio or home recording, care should 
be taken when used outdoors. The adverse effects of a 
strong blast of air against the ribbon still remain a prob- 
lem. In the case of this microphone, however, the ribbon 
is shielded by nylon and wire-cloth screens and the per- 
forated shell. Proper rotation of the microphone will, of 
course, alleviate part of this difficulty. 

According to the manufacturer, the frequency response 
of this microphone is basically linear from 20 to 15,000 cps. 
Its characteristics are bi-directional but this may be al- 
tered by use of internal pads. Its bi-directional effects 
vary with frequency: at 1 ke. it has 2 db more sensitivity 
in front and at 10 ke., 20 db more. This feature can be 
used to advantage since the rear can be employed for low- 
frequency pickup and the front for the higher frequencies. 
The output level is —58 db. Although our tests were 
limited (as we did not have an anechoic chamber available) , 
we feel quite confident that these microphones are entirely 
suitable for top-quality applications. 

Prices, depending on the model, range from $64.50 to 
$84.95, audiophile net. 
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LAB TESTED 


4q HIGH-COMPLIANCE SPEAKER SYSTEM 


_ those who are interested in a compact, high-compli- 
ance speaker system, we would like to call attention to 
Allied Radio’s ‘Knight’? KN-2000. The system incorporates 
a specially designed 12-inch woofer, an 8-inch mid-range 
unit, and an exponential-horn-loaded compression high- 
frequency tweeter. The enclosure is fully sealed and lined 
with acoustic material. All three speakers are fed by a 
three-way crossover network with an externally operated 
control to adjust the high-frequency level. The system 
has an input impedance of 16 ohms and will handle 20 watts 
average power. It is a compact unit measuring 13%” x 
2634” x 12%” and is available at a cost of $84.50. 

The speakers used in the “Knight” KN-2000 system have 
obviously been made especially for this unit. The woofer 
seems to be extremely well designed with a long-throw 
voice coil and, as is usual with units of this type, it has 
an extremely low resonance frequency—approximately 38 
cps unmounted. The mid-range speaker seems to be a 
fairly conventional unit except that the basket is a com- 
plete solid enclosure around the cone, producing a hermet- 
ically sealed chamber. The tweeter appears to be a con- 
ventional type. 

The over-all response is quite smooth, 
particularly at the low-frequency end. 
The system does not have the exagger- 
ated bass that can be found in some 
bass-reflex type speaker enclosures 
which, incidentally, some people may 
prefer. Audibly, the system seems to 
take hold at about 55 cps and extends 
at the high end beyond this reviewer's 
limit of hearing. 

To be extremely critical we did note 
a slight attenuation of response be- 
tween 100 and 200 cps and at approxi- 
mately 2000 cps. Again, only a very 
critical ear could determine this and 
then only by A-B testing against an- 
other speaker unit known to be flat in 
this range. 

Another point of importance con- 
cerns the efficiency of the speaker sys- 
tem. Normally, high-compliance units 
go hand-in-hand with low efficiency. 
Apparently, and justifiably, Allied has 
compromised in this case since the ef- 
ficiency of the system was not as low 
as was expected. 
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STANTON STEREO “FLUXVALVE” PICKUP 


TEREO cartridges are still coming in at a high rate. 

We have four on the bench now awaiting our tests. The 
most recent one checked is the Pickering Model 371 “Flux- 
valve.” It is a moving iron magnetic type and is an im- 
proved version of a previous model. The pickup has a .7 
mil diamond stylus and is recommended for use with a 
tracking force of three to six grams. Our tests showed 
that it has uniform response up to 3000 cps, dropping 
slightly by 1.2 db at 7000 cps, followed by a resonance that 
increases the output to +4.2 db at 12,000 cps. Response 
then drops off rather rapidly to 15,000 cps. The sharp 
rise is inherent in quite a few of the cartridges we have 
tested in the past and, according to Pickering, it is not 
detrimental since it is at the very high end. Actually, this 

(Continued on page 153) 
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value of “talk power” especially 

from the gang now using SSB. Al- 
though not directly comparable to SSB, 
the modulation system to be described 
provides a signal with very high effec- 
tive modulation percentage and un- 
usually high “talk power.” It is capable 
of excellent voice quality, is easy to 
adjust, and a single tube such as the 
6L6 will fully modulate up to a kilo- 
watt peak power input. 

The schematic of the modulator, Fig. 
1A will be recognized as basically the 
circuit of the original clamp modulator 
first introduced in 1950 as a simple and 
economical step from c.w. to phone op- 
eration. Minor modifications of the 
original circuit, as shown in Fig. 1B, in- 
clude use of an ordinary 6L6 in place 
of the 6Y6, elimination of the self-bias 
resistor which is not required in this 
system, and substitution of the vacuum 
tube diodes of a 6SQ7 for the crystal 
diode generally used. 

Similarities between conventional 
clamp tube modulators and this sys- 
tem, however, end at the modulator. 
As shown in Fig. 2, modulation in this 
system is applied to the screen of the 
r.f. driver, or buffer, where the voltages 
and currents are of much smaller mag- 
nitude, rather than to the final ampli- 
fier of the transmitter as is usual with 
clamp tubes. Other important ad- 
vantages in using this system to modu- 
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late at low level are explained in the 
following paragraphs. 


\ Operation of Modulator 
Fig. 2 shows the method of clamping 


Fc 4 on the screen of the driver, which in 
— ott, this case is an 807. The d.c. is fed from 
VOLTAGE) - a fixed 375-volt source through the 


jo Ay 25,000-ohm, 4-watt resistor, R:, to the 
CYCLE. PRESENT screen of the 807 and also to the plate 
and screen of the triode-connected 6L6 
modulator. 
iti With no audio signal at the control 
Se ee OMe grid of the unbiased 6L6, the plate and 
“07 NO NEG. PRESENT screen of the tube draw approximately 
af 13 ma. through R,, producing a voltage 
drop of 335 volts and thus placing the 
screen of the 807 at 40 volts. This, of 
course, causes the 807 to operate at 
reducef r.f. output which, in turn, re- 
i ten eile duces the transmitter carrier output. 
(6L6 MODULATOR AIDS On the other hand, speaking into the 
oe eke Or ane tae microphone produces an audio signal 
(wo BACK~TO-FRONT CONDUCTIVITY, which is rectified by the diodes of the 
LESS VARIATION IN CHARACTERISTICS) 6SQ7 and applied as negative bias 
(8) (45 v. peak) to the grid of the modu- 
Fig. 1. Changes made in early clamp-tube lator. This causes the modulator 
circuit to allow low-level modulation, less plate/screen current to decrease and 
power consumption, and lower voltages. the 807 screen voltage to rise, reach- 
ing peaks of 250 volts in accordance 
with the amplitude of the audio signal. 
Because of the clipping action of the 
diode section of the 6SQ7, combined 
with the zero-bias operating point of 
the modulator, positive peaks of audio 
at the grid of the modulator are neg- 


Circuit provides high 
“talk power," good voice 
quality, and is easy 

to adjust. Permits single 
6L6 to fully modulate 

a kw. of peak power input. 


Low-Level Clamp Modulator 
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q Fig. 2. Triode-connected 6L6 modulator is clamped to r.f. driver 
screen. Modulator draws current of only 13 ma. on zero audio. 


Fig. 3. Preferred circuit for r.f. driver and final amplifier. 
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ligible. Consequently, the voltage 
waveform at the output of the modu- 
lator and on the screen of the 807 
consists of positive half-cycles of audio. 
This is an important requirement. See 
“Transmitter Adjustments.” 

Tests have shown that the power 
output of the 807 buffer on modulation 
peaks is four times that of the stage 
under conditions of no modulation or 
“idling.” Also, with proper adjustment 
of R, as well as buffer and final ampli- 
fier grid drive (which is quite easily 
obtained), the resultant carrier power 
is proportional to the voltage change 
on the screen of the 807. (Note: This 
does not mean that the plate current of 
the 807 is also proportional to screen 
voltage change.) 

Resistor R,; provides excellent load for 
the output circuit of the modulator. Its 
value is fixed at 25,000 ohms and re- 
quires no initial or periodic adjustment. 
Also, it will be noted that the resistor 
handles a maximum current of only 10 
to 13 ma., so that the power rating 
need be only 4 watts, and a minimum of 
source voltage is required. 


Design of R.F. Stages 


Conventional input and output cir- 
cuitry is employed in buffer and final 
amplifier stages, as shown in Fig. 3. Im- 
portant design requirements are: (@) 
sufficient drive for each stage to pro- 
vide recommended operating grid cur- 
rent values for the type tubes used; 
(b) a fixed source of grid bias and 
screen supply voltage fgr the buffer 
and final amplifier; (c) complete iso- 
lation of stages to prevent both regen- 
erative and degenerative feedback; and 
(d) provision for r.f. drive adjustment 
to both stages. Of course, the plate 
supply sources for both stages should 
have reasonably good regulation to 
prevent peak clipping. Also, the an- 
tenna system to be used with the 
transmitter should be capable of load- 
ing the transmitter to at least 75% full 
power output. Inadequate antenna 
loading results in a lower depth of 
modulation than is otherwise obtain- 
able. 

The r.f. drive adjustment for the 
buffer, and to some extent for the final 
amplifier, is provided by the adjustable 
grid resistor Re. Other methods can be 
employed for the purpose, of course, 
but if more than ample drive power is 
available from the preceding stage, the 
adjustable resistor method is particu- 
larly effective; moreover, it has the ad- 
vantage of maintaining high efficiency 
in the buffer and thus high peak-power 
output from the stage. Optimum grid 
current values for the final amplifier 
can be obtained conveniently by re- 
adjustment of the tuned grid circuit. 
In fact, use of the tuned circuit in this 
manner is the preferred method of ad- 
justing the grid current for the final 
stage. 

One more point should be mentioned 
in regard to r.f. design and that is the 
advisability of using a slightly higher 
“Q” in the plate circuit of the buffer 
and in the grid circuit of the final. This 
provides better load regulation for the 
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Fig. 4. How r.f. drive to power amplifier pre- 
vents p.a. cut-off, and constantly changes 
grid operating point at a.f. frequency. 
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Fig. 5. Actual antenna current values for 
several values of buffer screen voltage. 


large variations in r.f. current in these 
circuits. 


Final Amplifier Efficiency 


Fig. 6 is a diagram showing the per- 
tinent elements and values of a 1 kw. 
input p.e.p. (peak-envelope-power) 
transmitter which is currently being 
used by the author on the 80-, 40- and 
20-meter phone bands. It was originally 
a 500-watt rig, designed and built by 
the author in 1950, and utilized a pair 
of 803’s in the final. QSO reports on the 
transmitter were excellent. In 1951 the 
803 tubes were replaced by the new 
and more efficient 4-125A type tubes, 


which were operated from the original 
clamp tube exciter at the 500-watt 
p.e.p. input. Recently, however, the 
author obtained a new plate supply 
which provides the power increase. 

Since modulation is applied to the 
driver stage, it might be assumed that 
the final amplifier is necessarily op- 
erated as a class B linear. This, how- 
ever, is not the case. Those who are 
familiar with the 4-125A tubes will 
note that the grid bias value used is 
that specified by the manufacturer for 
class C c.w. operation. Also, the trans- 
mitter is initially tuned up for class C 
operation in the same manner as for 
any c.w. transmitter. This is possible 
because the system described is a form 
of “efficiency modulation,” that is, the 
grid operating point of the final ampli- 
fier is constantly changing as modula- 
tion is applied to the preceding driver 
and remains at a fixed point only when 
no modulation is applied. Another very 
important reason is that modulation is 
applied to the driver, only in the form 
of positive cycles of audio, as explained 
under modulator operation. Thus, the 
driver screen (and plate) voltages 
never go negative with respect to the 
fixed d.c. potential (““B+’’) on the stage. 
This of course results in a grid operat- 
ing point for the final amplifier which, 
although constantly changing, is never 
so far down on the plate current curve 
as to cause cut-off. Observation of the 
r.f. modulated waveform on an oscillo- 
scope shows the negative modulation 
peaks to be only a small percentage of 
the amplitude of the positive peaks. 
See Figs. 4 and 5. 

While it is practical to adjust this 
system so that the carrier will be near 
zero with no modulation, it is not con- 
sidered desirable. It can be seen that 
the average carrier power will be lower. 
Experience with this system of modula- 
tion has indicated that it is preferable 
to maintain an unmodulated carrier 

(Continued on page 144) 
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Fig. 6. Shown at the 
right is the schematic | 
diagram of the modu- : 
lator, buffer, and the 
final power amplifier 
stage of the one-kilo- 
watt (peak-envelope- 
power input) transmit- 
ter that is employed 
by the author. Re- 
fer to the text for a 
complete description. 
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recent developments in electronics 
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Testing Station for Research Planes 
Technicians and engineers operate plotting board and 
monitor console at new space range for testing the mile- 
a-second X-15 research airplane which will fly at 100 
miles altitude. The testing station, located in the Nevada 
wastelands, was developed and built by the Electronic 
Engineering Co. of California. It will provide 600,000 
answers per second to electronic questions on the safety 
of the pilot and the condition of the airplane when the 
rocket-powered airplane drops from a B-52 bomber and 
roars into space. 
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A 
Post Office of Tomorrow 


Electronics will play an important part in the operation of 
this new, fully mechanized mail processing plant and post 
office at Providence, R. I., which will be built by Jntelex 
System, Inc., (subsidiary of I7,7). The estimated cost of 
the post office is $20-million and it will be leased to the 
Post Office Department for 20 years. The new facilities 
will speed delivery of all mail in the Providence area, in- 
cluding 14 surrounding areas. The entire project is sched- 
uled for completion in September, 1960. The post office, 
known as “Project Turnkey,” will come complete with 
equipment ready to go at the turning of a key. Operations 
will be supervised from an elevated control room, which 
will serve as a nerve center. This center will have a visual 
and an electronic view of all activities, and will control 
synchronized conveyer movements of mail in and out of the 
facility. 


Hot-Dipping Antenna Towers 
Hot-dipped galvanizing facilities at Rohn Mfg. Co., Peoria, 
Ill., were increased 600 per-cent in capacity when a new, 
modern galvanizing plant was put into operation recently. 
A portion of the new facilities is shown in the photo below. 
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“Vanguard” Tape Recorder 

Heart of the communications system 
in the Vanguard “Cloud Cover Satel- 
lite’’ now circling the earth is this 
basic tape recorder. Only 5% inches 
wide, this 1-pound, 5-ounce device re- 
cords pictures of weather on a global 
scale. It first became famous in De- 
cember as the larynx of man’s first 
talking satellite—the Atlas communi- 
cations satellite which sent President 
Eisenhower's voice to earth from outer 
space. 


* 
Luminescent Panels in 6 Colors 

With the aid of an electronic measuring device, an RCA 
engineer at the company’s Lancaster, Pa., plant checks the 
performance of developmental electroluminescent panels 
which emit a soft glow of light in any one of six specific 
colors: green, greenish yellow, deep yellow, deep blue, 
white, and red. Electroluminescent panels have possible 
uses for house numbers that glow in the dark, night lights, 
and softly lit instrument panels. 


Expanded Military Closed-Circuit TV 
A closed-circuit television broadcast in progress at the 
studios of WMTV, the U. S. Army Signal School’s vastly 
expanded system for education and training purposes at 
Fort Monmouth, N. J. Largest military educational TV 
system in the world, WMTV boasts seven channels that 
could reach 15,000 persons simultaneously. 


4 Largest Private Reactor 
This 87-foot aluminum dome near Plainsboro, N 
the world’s largest nuclear reactor entirely owned and 
operated by private industry. It was constructed by ten 
companies in non-competing fields to conduct basic scientif- 
ic research. It is now starting operations through a jointly 
owned company called Industrial Reactor Laboratories, 
Inc. 


J., houses 
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Over-all design of this stereo preamp 
has attractive and neat appearance. 


@ed LAB TESTED 


A new hi-fi component that has 
extremely low distortion. Both 
lab and listening tests prove 
quality sound reproduction. 


Lafayette Radio’s hi-fi component 

line is its Model KT-600 stereo pre- 
amplifier. It incorporates just about 
all the features one could hope to find 
on a single chassis. Evidently, con- 
siderable time and effort has been 
spent on its design, which was created 
by Stuart Hegemann in conjunction 
with aaron Newman, chief engineer at 
Lafayette Radio. Stuart Hegemann is 
well-known and respected for his en- 
gineering achievements in the hi-fi 
field. 

In addition to the usual controls 
such as bass, treble, loudness, and 
rumble and scratch filters, it has many 
other features. The entire righthand 
section, which includes the stereo func- 
tion switch, bridge control, and vol- 
ume-balance control, is identical to 
Lafayette’s KT-315 stereo adapter 
unit. Its complete operation was de- 
scribed in last month’s issue. Briefly, 
though, the stereo function switch pro- 
vides for selection of normal stereo, 
reverse channel, reverse phase, and re- 
verse phase and channel, in addition to 
either channel through both speaker 
systems or both channels together. It 
includes a calibration position which is 
unique in itself in that it permits prop- 
er electrical balancing of the two 
channels up to the inputs of the power 
amplifier. It is used in conjunction 
with a monophonic signal with both 
channels being handled by the preamp 
out-of-phase. Controls are adjusted 
and when proper balance is attained, a 
null occurs at the speaker outputs. 
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ez of the most recent additions to 


Top view shows printed circuit assembly and general arrangement of parts. 


The “volume-balance” are individual 
controls for each channel but incorpor- 
ating a clutch that can gang both to- 
gether, converting them to a single 
level control. 

The bridge control allows for com- 
bining a portion of each channel into 
the other channel to eliminate the so- 
called “hole-ir. the-middle” effect. In 
its extreme position one can obtain 
100% combination resulting in a mono- 
phonic presentation through both 
speakers. 

The selector switch is used to per- 
mit a choice of six separate inputs; 
auxiliary, tape amplifier, tape head, 
tuner, and either magnetic or ceramic 
cartridge. Each channel has its own 
selector switch, thereby providing the 
flexibility of mixing any combination 
of program material. Four dual con- 
centric-type input level controls are 
also incorporated. The outer shaft is 
used to adjust the inputs on one of the 
channels and the inner shaft of the 


control is used for the other channel. 

Equalization is obtained by means of 
four separate controls, two for each 
channel. The turnover point is selected 
by one and the roll-off by the other. A 
choice of any combination thereby in- 
creases the flexibility to the user. 

A third channel output is provided 
with a bridging control that would 
permit any desired combination of A 
and B channels. Not only can this out- 
put be used as a third channel for 
stereo, as another method of eliminat- 
ing the “hole-in-the-middle,” but it can 
serve as a monophonic channel for 
playback in any other section of the 
home. 

Another unique feature that we have 
not run across in any of our previous 
tests on stereo units is the incorpora- 
tion of a “presence control.” The func- 
tion of this control is to provide a 
slight boost in the mid-frequency 
range. Our tests showed a 6 db rise 
at 2500 cps and then a return to the 
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reference level at 600 
and 6000 cps. The in- 
tentions are that this 
control be used when 
playing solo-type pro- 
gram material. The 
boost is in the upper 
voice range and there- 
by serves to empha- 
size the solo portion. 

Tape output jacks 
are provided with 
facilities for moni- 
toring. Level indica- 
tors and a micro- 
phone input are not 
included. 


Test Results 


The circuit itself is 
conventional. Count- 
ing the low-level 
stages, the preampli- 
fier provides six 
stages of amplifica- 
tion on each channel, 
plus a stage for phase 
reversal and one for 
the third channel out- 
put. These 14 stages 
are handled by seven 
tubes, all of the same 
type. The tubes are 
7025's, which is a new, 
improved version of 
the 12AX7. The pow- 
er supply uses two 
selenium rectifiers, 
one for plate voltage 
and the other for fila- 
ments. The results of 
our tests are as fol- 
lows. 

Sensitivity: (1000 
cps for 1 volt output) 
tape head, .0022 volt; 
magnetic cartridge, 
.002 volt; ceramic 
cartridge and auxili- 
ary, tuner, and tape 
amplifier, .079 volt. 

Frequency tie- 
sponse: +1.5 db from 
30 to 15,000 cps, the 
limits of our test. 

Equalization: +1.35 
db from the conven- 
tional RIAA standard 
curve. 

Rumble Filter: —.4 
db at 400 cps, —4.8 db 
at 100 cps, and —16.6 
db at 30 cps. This is 
an extremely sharp 
and effective rumble 
filter. 

Scratch Filter: A 
gradual attenuation 
from 0 db at 1000 cps 
to —12 db at 15 kc. 

Bass Control: —17 
db, +14.3 db at 30 cps. 

(Continued on 
page 135) 
as 
Complete schematic 
diagram of Lafayette 
Radio’s Model EKT-600 
preamplifier unit. 
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An assortment of crystals 
of random values can be 
combined to yield an 
amazing range of accurate 
signal frequencies. 


quite familiar to technicians in all 

branches of electronics. Two limi- 
tations, however, have operated against 
their more general use as signal gen- 
erators, either for the service shop or 
in the laboratory. These limitations 
are the relatively high cost of indi- 
vidual crystals ground to desired fre- 
quencies and, as a result, the incon- 
venience of being limited to just a few 
fundamental frequencies and_ their 
harmonics. Thus, despite such desirable 
features as constancy of frequency and 
stability of amplitude, crystal oscilla- 
tor applications have been restricted. 

Since World War II, the surplus 
market has offered “grab-bag” lots of 
surplus crystals at unusually low 
prices. Unfortunately, few of these are 
ground to frequencies directly usable 
in either radio and TV service or in 
laboratory apparatus. The method des- 
cribed here permits many of these 
inexpensive crystals to be used for any 
service function whatsoever: as mark- 
ers for calibration of variable-fre- 
quency generators or even directly for 
circuit alignment. 

The idea of this apparatus was con- 
ceived while using a conventional crys- 
tal oscillator with a number of surplus 
crystals to check the dial calibration 
of a new signal generator. This pro- 
cedure worked well, as far as it could 
be applied. None of the crystals in 
the assortment had fundamentals be- 
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Generating 
Test Signals 
with Crystals 


By 
THOMAS DEANE HERRIMAN 


low 3000 ke. and the ranges of the 
generator extended from 75 ke. to 150 
me. Of course, the higher ranges could 
be checked with harmonics, but what 
about the broadcast and i.f. bands? 

While searching the crystal bank, a 
pair was found having marked fre- 
quencies of 4490 ke. and 4495 kc. 
Curiosity prompted the construction of 
a second crystal oscillator in order to 
determine whether the audio beat 
would be heard. A crystal-diode probe 
and a pair of headphones revealed the 
presence of the 5000-cps tone with con- 
siderable amplitude. This _ incident 
suggested the solution to the problem 
of calibrating the low-frequency 
ranges. Heterodynes were obtainable 
from pairs of crystals at fairly close 
intervals from below 75 kc., through 
the i.f. and broadcast bands, and well 
above! Most of the broadcast band 
could be checked at intervals of 20 kc. 
or even closer. 


Twin-Crystal Oscillator 


Fig. 1 shows the very simple circuit 
ultimately adopted for the twin oscil- 
lator. A separate mixer proved to be 
unnecessary; the common 7500-ohm 
cathode resistor provides adequate 
mixing. The optional output amplifier, 
V;, is helpful only in case audio or very 
low radio-frequency heterodynes are 
to be used. It will contribute little 
gain at high frequencies and the wide 
range to be covered precludes the use 
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of tuned amplifiers if the apparatus is 
to be kept simple and flexible. 

The circuit is uncritical as to tube 
types, component values, operating 
voltages, etc. Component values shown 
in Fig. 1 are suitable for medium-mu 
triodes like the 6J5. However, a 
v.t.v.m. can be used to check output- 
signal amplitude while varying com- 
ponent values to secure optimum per- 
formance. For best frequency stability 
the “B” supply should be regulated 
(100 to 150 volts). 

Because of the lack of critical fea- 
tures and components in the circuit 
and recognition of differences in per- 
sonal preference, explicit construction 
details have been deliberately omitted. 
The crystals should, of course, be 
mounted where they will not be sub- 
jected to heating. Other variations 
are possible: pentodes might be used 
in place of triodes, ultra-compactness 
could be achieved with miniature tubes 
and a selenium-rectifier d.c. supply or 
by transistorization, and so on. An 
alternative method of signal take-off 
is illustrated in Fig. 2. 

As to potential signal availability, 
consider the following: A single-crystal 
oscillator can give but one funda- 
mental, plus its harmonics. Yet two 
crystals, used as described will give 
four frequencies, without counting any 
harmonics. These frequencies are F; 
and F:, the frequencies of the individ- 
ual crystals; F; plus F2; and F; minus 
F,. Three crystals, from which three 
distinct pairs can be made up, will give 
a total of nine separate signals. In 
fact, the number of frequencies obtain- 
able from any number, N, of individual 
fundamentals, combined in different 
pairs, is N*. Also available are the har- 
monics of the individual units, har- 
monics of the heterodynes, and hetero- 
dynes of the harmonics, such as 2F; 
minus 3F;, etc. 


Avoiding Confusion 


This multiplicity of simultaneously 
available frequencies may seem confus- 
ing and may cause some apprehension 
lest an undesired signal be mistaken 
for the desired in use. Actually, it is 
not difficult to avoid errors. The un- 
tuned Pierce circuit, although giving 
an output rich in harmonics, produces 
a much greater fundamental amplitude 
even when using “harmonic” crystals. 
Consequently, the heterodynes of the 
fundamentals will have higher ampli- 
tudes than the harmonics of the heter- 
Odynes or the heterodynes of the 
harmonics. 

The operator will usually know the 
approximate frequency of operation of 
the circuit being measured, whether it 
be a receiver or a generator. Hence, a 
quick pencil-and-paper calculation will 
reveal whether any confusing differ- 
ence frequencies will be generated that 
are close enough to the desired signal 
to be mistaken for it. (That is, sub- 
tract the fundamental of each crystal 
from the harmonic of the other; also 
subtract the second harmonic of each 
from the third and fourth of the other, 
etc.) If any spurious frequencies are 
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too close, a different pair of funda- 
mental crystals may be selected to 
avoid errors. The use of harmonics of 
the heterodynes and heterodynes of 
harmonics is not recommended unless 
calculation shows that they may be 
used without danger of confusion with 
other simultaneously produced signals. 

Although the harmonics of sum 
heterodynes are spread somewhat far- 
ther apart, their use is subject (to a les- 
ser degree) to the same limitation as 
that of the difference heterodynes. As 
an example, 18 mc. could be produced 
by the second harmonics of the sum of 
a 4-me. crystal and a 5-mce. crystal. 
However, if the crystals gave consider- 
able 3rd-harmonic amplitude, the fun- 
damental of each could beat with the 
3rd harmonic of the other to produce 
17 me. and 19 mc. simultaneously. (4+ 
15=19; 5+12=17.) Such a possibility 
should be checked and investigated be- 
fore use. 

There are also certain combinations 
of fundamentals that should be avoid- 
ed. These occur where one of the 
fundamentals would be close to the 
desired heterodyne. For example, a 
9-me. heterodyne could be obtained 
with a 10-me. and a 1-mce. crystal. 
However, the output would also in- 
clude 10 and 11 mce., either of which 
might be confused with the desired 
signal. 

A much better combination for pro- 
ducing 9 mc. might be 4 mc. plus 5 mc., 
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Output capacitor may be .001 ufd. 


Fig. 2. An alternate method for tak- 
ing off heterodyne oscillator output. 
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Fig. 3. Using the circuit to determine 
frequency of an unmarked crystal. 
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or any other comparable combination 
of available crystals. With the latter, 
no fundamental (or other strong beat) 
would be close to the desired frequency. 
When use of a “close” combination is 
unavoidable, a careful search should 
be made to find all output frequencies. 
The desired one may be identified by 
its location relative to the others in 
their fixed sequence. 

Using harmonics of crystal hetero- 
dynes is not especially recommended. 
However, the harmonics of a_ single 
crystal in conjunction with a generator 
is useful, to a point. Most crystals 
have useful harmonics at least to the 
5th or 7th, often much higher. (Note 
that some are cut for better output on 
odd than even harmonics.) It is ques- 
tionable whether harmonics beyond 
the 10th should be used, since it be- 
comes increasingly easy to skip one 
harmonic after that point and such an 
error will result in incorrect identifi- 
cation of all subsequent overtones. 


Frequency Errors 


A word of caution is in order: when 
the plate voltage in a crystal oscillator 
is much higher than necessary, some 
crystals may have a tendency to pro- 
duce a spurious fundamental several 
hundred kilocycles from the true fun- 
damental. While this phenomenon can 
destroy the desired accuracy, it is for- 
tunately easy to detect and correct. A 
slight reduction of plate voltage will 
render this spurious output very weak 
or eliminate it altogether. The true 
fundamental, when reached, will re- 
main constant with further changes in 
voltage. The obvious remedy is using 
no more “B+” than is necessary. 

Some readers may be wondering how 
accuracy of the heterodyned signals 
compares with output from _ single 
crystals. This accuracy may be as good 
as, poorer than, or better than that ob- 
tained with individual units. Since the 
user probably does not have facilities 
for measuring error, his starting point 
must be the rated tolerance of the 
crystals themselves. 

The possibility of the greatest per- 
cent of error exists when two units, 
relatively close together and high in 
frequency, are used to generate a rela- 
tively low (audio or low r.f.) difference 
signal. Consider the very first case 
discussed in this article, in which a 
5000-cps tone was developed from crys- 
tals rated at 4490 and 4495 ke. If both 
had rated tolerances of .01%, their in- 
dividual errors could have been as 
much as 449 cps and 449.5 cps, respec- 
tively. If these errors should occur in 
opposite directions, the error frequen- 
cy output would be the sum of the or- 
iginal error frequencies. This would be 
898.5 cps nearly 18% of 5000 cps! 
Such an error would, fortunately, be 
fairly easy to detect. Also, if the errors 
occurred in the same direction (both 
crystals above or both below rated fre- 
quency), they would cancel out in the 
heterodyned output resulting in the or- 
iginal per-cent of error—.01%, or 5 
cps at 5000 cps. 

(Continued on page 111) 
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By JOHN T. FRYE 


Changer Chatter 


his boss working at the service 

bench beside him, “every time I 
begin to think I’m the most as service 
technicians go, one of these cussed lit- 
tle a.c.-d.c. receivers takes all the con- 
ceit out of me.” 

“I noticed you were having a rough 
time with the little monster,” Mac said 
with a sympathetic grin. “What seems 
to be the trouble?” 

“It oscillates,’ Barney explained. 
“Hear it? That whistle is there all the 
time, no matter how you tune the set. 
I’ve reached the place where I can’t 
tell if it’s an audio feedback whistle, 
an if. on the rampage, or sort of an 
over-all oscillation. The fact that I 
hear the whistle even when a station 
is not tuned in makes me think it’s the 
audio; but when I ground the grid of 
the i.f. stage through a large capacitor 
the whistle goes away down, even 
though it doesn’t change in pitch or 
stop. That sounds like it can’t be the 
audio or i.f.” 

“Makes sense,” Mac agreed; “is there 
any way you can stop it?” 

“Yes; all I have to do is connect a 
bypass from oscillator grid to ground 
and the whistle stops. So does every- 
thing else, of course, for that kills the 
oscillator.” 

“Did you check the oscillator grid 
voltage?” 

“I checked all the voltages. Oscil- 
lator grid voltage is about twice what 
it should be, but I figured that was 
caused by the unwanted oscillation 
driving the grid far into the positive 
region and making more grid current 
flow through the grid resistor.” 

“You check the grid resistor?” 

“Nope, but I will right now. Say, the 
thing must be open! I’m getting a 
reading up in the megohms instead of 
the 20,000 ohms I should be getting.” 

“There’s your trouble. The oscillator 
is actually blocking or ‘squegging’ at 
an audio rate and producing the musi- 
cal tone. Is the resistor actually open 
or is it just a poor solder connection?” 

Barney held the solder gun to the 
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“Y OU know, Mac,” Barney said to 


socket connection of the grid resistor 
for a few seconds and then took it 
away. The set stopped squealing and 
played perfectly normally. 

“Poor connection!” he announced 
triumphantly. “Let me put this thing 
back in the case. I’m sick and tired of 
looking at it.” 

“Hold on,” Mac said. “Maybe that 
poor connection was between the lead 
and the resistor element. Heat may 
have caused the lead to expand and 
bridge the broken connection tempo- 
rarily. Give the resistor a shot of that 
freon gas to cool it down and let’s see 
what happens.” 

Obediently Barney sprayed the re- 
sistor with a mist of the pressurized 
refrigerant gas. Instantly the set broke 
into the same whistling sound as be- 
fore; and a check with the ohmmeter 
revealed the resistance from oscillator 
grid to ground had returned to near 
infinity. Barney snipped out the tricky 
grid resistor and replaced it with a 
good unit from the resistor chest. 

While he was doing this, his em- 
ployer had returned to the record 
changer on which he had been work- 
ing for some little time. Barney heard 
him muttering to himself and looked 
over to see him using a slender pair 
of surgical clamps to fish the broken 
pieces of a flat key-washer from inside 
the mechanism. 

“That’s the first time I ever saw 
that happen,” Mac remarked. “That 
little key slips in a groove on the end 
of the shaft holding the main gear of 
the changer. It broke and fell on top 
of the oil-covered gear. The two pieces 
stuck in the oil as though it were glue. 
They wouldn’t fall out and you couldn’t 
see them except when the light was 
exactly right. With the key gone, the 
gear could move up on its shaft a bare 
346” at a critical point in its revolu- 
tion. Apparently that was all that was 
needed to upset the whole changer 
cycle. Sometimes it wouldn’t trip; 
other times the set-down point would 
not shift from 10” records to 7” ones; 
still other times the crazy thing 
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wouldn’t stop cycling. I’ve got a hunch 

—and a hope—that all these troubles 

ee end when I replace the broken 
ey.” 

Sure enough, when a new key had 
been tortuously inserted in place, the 
changer worked beautifully. 

Mac heaved a big sigh as he wiped 
the grease from his hands on a cloth. 

“T’ve tried and tried,” he admitted, 
“but I just can’t seem to make myself 
enjoy servicing these changers. One 
thing that sticks in my craw is the 
fact it takes so long to be sure you 
have one working correctly. Practi- 
cally every changer is a mechanical 
‘intermittent.’ Some of ’em will act up 
when they are cold and work perfectly 
when warm. Others do just the re- 
verse. Some will play a half dozen 
records perfectly and then refuse to 
cycle at the end of the seventh record. 
Now and then one will cut up on just 
one size of record. The upshot of the 
whole thing is you can’t be confident 
the darned mechanism is operating 
correctly unless you’ve seen it go flaw- 
lessly through separate stacks of all 
sizes of records accommodated. 

“That’s not practical, of course; so 
the next best thing is to collect all the 
information possible from the owner: 
how does the changer misbehave? How 
often does this erratic performance 
show up? Does it occur only with one 
size record? If so, what size? Does it 
seem to happen more often with a full 
stack of records on the changer or 
when only one or two remain to be 
dropped? Does it usually occur when 
the player is first turned on or after 
it has been going a while? How long 
has this condition existed?” 

“The only trouble with that is: the 
average customer is a pretty sloppy 
observer; moreover, the one who plays 
the changer is likely not the one who 
brings it into the shop. You know how 
many changers are simply dumped in 
here with the comment: ‘My kid says 
something’s wrong with this thing. Fix 
Sag 

“Yeah, I know; and when that hap- 
pens, about the only thing to do is to 
make a dive for the record-changer 
manuals. Without service data on a 
particular changer, you can waste 
hours and hours.” 

“You can ditto that. My favorite use 
for the manuals is as sort of a ‘mug 
book’ to identify a changer that doesn’t 
carry a make and model number— 
something that happens too darned 
often. By leafing through the manuals 
and looking at the pictures, I can al- 
most always find one exactly like the 
changer in front of me.” 

“True,” Mac agreed; “but changer 
manuals do a lot more than help locate 
a particular changer. A feature that’s 
of really basic value is the description 
of the complete change-cycle from the 
moment the trip device is actuated un- 
til the needle sets down on the next 
record. With only this and plenty of 
horse sense, a technician could, in time, 
spot the cause of any difficulty. All he 
has to do is mount the changer and 

(Continued on page 103) 
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Full construction details 
on output-transformerless 
amplifier that boasts a 
damping factor of eighty. 
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Over-all and under-chassis views of the ultra-stable amplifier are shown here. 


output-transformerless (OTL) hi-fi 

amplifiers for years. He felt that if 
the output transformer could be elimi- 
nated from an amplifier design, while 
keeping all other phase-shifting com- 
ponents to a minimum, then even with 
very large ratios of over-all negative 
feedback there would be no problem of 
instability. The present model, which 
will be fully described, is the culmina- 
tion of several years’ work. It is de- 
signed to operate with conventional 
loudspeakers. The only test equipment 
essential for its construction is a 20,- 
000-ohms-per-volt multimeter. 

The basic design is extremely simple. 
Referring to Fig. 1, a pentode, V;, is 
operated as a high-gain voltage ampli- 
fier and is directly coupled to the phase- 
splitter tube V2. The cathode load re- 
sistor of V. is returned to ground 
through the output load, which may be 
the 16-ohm voice coil of a conventional 
loudspeaker. Signal voltage developed 
across the plate load resistor of V2 is 
applied between grid and cathode of 
output tube V;. Likewise, signal volt- 
tage 180 degrees out-of-phase, de- 
veloped across the cathode load resis- 
tor of V2, is applied between grid and 
cathode of output tube V,. Careful test- 
ing has substantiated the fact that 
with low values of cathode and plate 
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resistors, the signals from this type of 
phase-splitter are balanced over the 
audio-frequency range. 

The output tubes are connected in 
series push-pull and are biased for 
Class AB operation. The load for the 
amplifier is connected with its high 
side to the cathode of V; and plate of 
V, and its low side to ground. Each of 
the output tubes has its own power 
supply, consisting simply of a metallic 
rectifier SR and a capacitor C. Due 
to the balanced nature of the circuit 
there is no d.c. in the output load. 

The potentiometer in shunt with the 
load has its arm in the cathode circuit 
of the voltage amplifier tube V:. When 
the arm of the potentiometer is at 
ground, there is no over-all negative 
feedback and the full gain of the am- 
plifier is obtained. With the arm at the 
high side of the load, there is 100% 
negative feedback and the gain of the 
amplifier is essentially unity. Because 
of the minimum of phase-shifting com- 
ponents in this amplifier, large amounts 
of negative feedback may be used. The 
author has constructed amplifiers of 
this type with as much as 60 db of feed- 
back without any instability! 

In this circuit, the output tubes are 
working as cathode followers and thus 
require large driving voltages from 
the phase-splitter tube. With this 


Fig. 1. The diagram 
shown here is the 
basic circuit arrange- 
ment employed in the 
output -transformer- 
less hi-fi amplifier. 
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type of phase-splitter, the signal volt- 
age across the plate and cathode resis- 
tors is essentially of the same magni- 
tude as the input voltage to the tube. 
Normally, this would require a large 
voltage from V;. Fortunately, because 
the speaker load is also in the input cir- 
cuit of the phase-splitter tube and in 
the correct sense to provide positive 
feedback, a much lower voltage suffices. 
In fact, the peak signal voltage to the 
input of the phase-splitter need be only 
as high as the fixed bias applied to the 
power tubes, for maximum output. A 
novel feature of this amplifier, as will 
be noted in Fig. 1, is that the output 
load is part of the input circuits of all 
the tubes used in the amplifier for the 
purpose of obtaining both positive and 
negative feedback. This has been ac- 
complished without the use of any re- 
active components which might pro- 
duce undesirable phase shifts. 


Amplifier Circuit 


The complete amplifier is con- 
structed on a 13% x6x1% inch chas- 
sis. The schematic is given in Fig. 2 
and along with the accompanying 
photographs indicates the construction. 
A 6AN8 tube is used as a combined 
voltage amplifier and phase-splitter. 
The unusually large plate load resistor 
(1.8 megohms) of the voltage amplifier 
produces a gain of over 1000 from this 
stage and is entirely practical since the 
direct coupling to the phase-splitter 
eliminates the usual loading effect of 
the following gyid resistor. 

Each half a the series-connected 
push-pull output stage consists of five 
type 12B4A tubes connected in parallel. 
There are two identical plate current 
supplies for this stage, each consisting 
simply of a silicon or selenium rectifier 
and two 300 pfd. electrolytic capaci- 
tors connected in parallel. The power 
transformer is a special low-impedance 
unit in which the primary and the 130- 
volt winding feeding the power sup- 
plies for the output stage, each has a 
d.c. resistance of less than 1.5 ohms. 
This is essential so that the large cur- 
rent demands of the power tubes, when 
peaks of program material are handled, 
can be met. Despite the absence of 
filter chokes or resistors in these power 
supplies, the signal-to-hum ratio of the 
amplifier is very high, better than 50 
dbm. This is because the amplifier it- 
self acts as an electronic filter. 

To prevent the initial surge of charg- 
ing current through the 600 fd. filter 
capacitors (two paralleled 300 «fd. 
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R:—270,000 ohm, '/2 w. res. 

Re, Ro, Ri, Ru, Ri, Ris, Ris, Ru, Rr, Rw, Rie— 
100 ohm, 2 w. res. 

Rs—5100 ohm, 2 w. res. + 5% 

Ri— 1.8 megohm, 1 w. res. + 5% 

Rs—750 ohm, 2 w. res. 

Re—8.2 megohm, 1 w. res. + 5% 

Rz, Re—18,000 ohm, 2 w. res. (matched with ohm- 
meter) 

Ris, Reo—47,000 ohm, 12 w. res. + 5% 

Rei, Rey —15,000 ohm, ¥2 w. res. + 5% 

Rez—82,000 ohm, 2 w. res. 

Ries—82,000 ohm, 1 w. res. + 5% 

Res—250,000 ohm pot (“Hum Balancing”) 

Res—22,000 ohm, 1/2 w. res. 

Rz>—6800 ohm, 1 w. res. 

Ree—10.000 ohm, 1 w. res. 

Rie— 300 ohm, 5 w. res. 

Rse—10,000 ohm pot (“D.C. Balancing”) 

Cr—50 ufd., 6 v. elec. capacitor 

Ce, Cs, Cy, Co—.22 efd., 400 v. capacitor 

Cs, Ce, Cr, Ce—300 yfd., 175 v. elec. capacitor (two 
poralleled, see text) 

Cw-Cui-Cn—15/20/20 ufd., 350/450/450 ». elec. 
capacitor 


Cis-Cuy—10/10 ufd., 50 v. elec. capacitor 

Cu—.047 yfd., 600 v. capacitor 

SR:i, SRe—5S00 ma., 130 v. a.c. silicon power recti- 
fier (Sarkes Tarzian M500 or Audio Devices 
A750) 

SRs—20 ma., 65 v. selenium rectifier (Radio Re- 
ceptor 4Y1) 

J:—Phono jack 

RL:+—9000-ohm relay (Sigma type 11F) 

S:—S.p.s.t. switch (see text) 

SO:—Octal socket (to match preamp used with this 
amplifier) 

F:, Fe—1 amp fuse (Slo-Blo type) 

Fs—3 amp fuse (Slo-Blo type) 

Tr—Power trans. 365-0-365 v. @ 30 ma.; 6.3 ¥. 
@ .6 amp; 6.3 v. @ 5 amps; 31.5 v. @ .6 amp; 
130 v. (d.c. resistance of winding to be less than 
1.5 ohms), 117 volt primary with the d.c. re- 
sistance of winding to be less than 1.5 ohms (see 
text) 

V:—6ANB8 tube 

Ve, Vs, Vi, Vs, Ve, 

V2, Ve, Ve, Vio, Vir—12B4A tube 

V n—6X4 tube 


Fig. 2. Complete schematic diagram and parts listing for the ultra-stable amplifier. 


units) from damaging the rectifiers 
when the amplifier is first turned on, 
a surge-limiting resistor of 300 ohms 
(R») is connected in series with the 
rectifiers. The function of the relay 
(RL,) is to short out this resistor when 
the voltage across the filter capacitor 
C:, Ce builds up to a value high 
enough to operate the relay. This usu- 


Fig. 3. Power response measurements made with both a 16-ohm and a 32-ohm load. 
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ally takes approximately two seconds. 
The Sigma type 11F relay used here is 
an inexpensive unit selling for $1.80 at 
most parts distributors. 

Fixed negative bias of 25 volts for 
the upper half of the output stage is 
obtained from a voltage divider Ru, Ru 
connected across the plate supply of 
the lower output tubes. These lower 
tubes also have a fixed bias of approxi- 
mately 25 volts, which is developed 
across Rx. SRs, Cu, and Cu, supply this 
voltage. The d.c. balance pot (Rw) is 
used to adjust this bias so that there 
is no d.c. in the speaker voice coil. 

Plate voltage for the 6AN8 voltage 
amplifier and phase-splitter is obtained 
from a 6X4 rectifier tube (V.:). The 
current required is less than 6 ma. and 
is well filtered by Cu, Cw, and Rx. 
Plate voltage for an external preampli- 
fier is available at the octal socket and 
is filtered by Cw and Rx. Most pream- 
plifiers such as the Heathkit and Dyna- 
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kit require a heater supply that is not 
grounded and this is also provided for 
at the octal socket. The line switch on 
the amplifier is a convenience. If it is 
desired to operate the amplifier from 
the “on-off” switch on the preamp, 
then the amplifier switch should be left 
in the “off” position and the preamp 
switch wired to pins 5 and 6 of the 
octal socket. 


Construction 


Actual construction of the amplifier 
is relatively simple. The parts layout 
shown in the photographs is recom- 
mended. It will be noted that the tubes 
which are the primary heat-producing 
elements are separated by the power 
transformer from the electrolytic ca- 
pacitors and rectifiers. C; and C. are 
insulated from the chassis. 

Wiring is point-to-point, as direct as 
possible. The 100-ohm suppressor resis- 
tors are conveniently mounted across 
pins 2 (grid) and 8 (unused) of each 
12B4A tube socket. The pin 8 contacts 
are then connected in parallel. The 
only precaution necessary in wiring 
the amplifier is to keep the lead from 
the input jack to the grid of the 6AN8 
tube (pin 8) short and direct. Particu- 
larly, dress it away from the high side 
of the output. If a different layout is 
used and this lead is more than 3 inches 
long, then use shielded wire. 

Since the photographs of the ampli- 
fier were taken, silicon power rectifiers 
have become available in addition to 
the selenium units shown. The specific 
types recommended for this circuit are 
given in the parts list. 

Except for the power transformer 
and possibly the 300 ufd. electrolytic 
capacitors, all the components used in 
this amplifier are standard items avail- 
able at any parts distributor. The 
power transformer and capacitors, also 
the chassis with all holes punched, can 
be obtained from Radio & Television 
Service Co., 2768 Broadway, New York 


Fig. 6. 


25, N. Y. Cost of the transformer is 
$11.90, each electrolytic is $1.85, and 
the punched chassis and bottom plate 
is $6.80. 


Testing 


In testing the amplifier it is ad- 
visable to adhere to the following 
procedure : 

(1) Temporarily remove the two sili- 
con power rectifiers. If they are of the 
pigtail type, unsolder one lead from 
each. Short the amplifier input by 
means of a phono plug, across which 
has been soldered a short length of 
wire. Connect to the output terminals 
a resistor of any value from 10 to 100 
ohms. 

(2) Connect the amplifier to the a.c. 
line and allow a one minute warm-up. 
Check to see that all the tubes are lit. 
Use the 20,000-ohms-per-volt range of 
the meter and measure the following 
voltages: (A variation of +20% is 
permissible. ) 

a. Chassis to C,,; 410 volts. 

b. Chassis to pin 9 of 6AN8 tube: 1.2 

volts. 

c. Chassis to pin 3 of 6AN8 tube; 100 

volts. 

d. Pin 1 of 6AN8 tube to Ci; (across 

R.); this voltage should measure 
the same as in step “c”. 

If the voltage measured in steps “c 
and “d” is lower than 80 or higher than 
120 volts, then either of the following 
two expedients may be adopted: (1) 
Substitute another 6AN8 tube and re- 
peat steps “b”’, “c’”, and “d”. (2) Paral- 
lel R, (8.2 megohms) with a resistor of 
22 megohms (1% watt, 10%) if the volt- 
age is high. If low, then series R. with 
a resistor of 470,000 ohms. Repeat steps 
Oe 5 a pe 

(3) Measure the bias voltage across 
R., (15,000 ohms) plus side of meter 
to end of resistor that goes to pin 1 of 
the 12B4A tubes. Adjust this voltage 
to 25 volts by means of Rw» (d.c. balance 
pot). Turn amplifier off and replace 
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Fig. 4. Frequency response of amplifier. 


Fig. 5. Square-wave amplifier response. 
(A) 20 cps, (B) 200 cps, (C) 2 kc., (D) 20 kc. 


the two power rectifiers. Remove the 
l-amp fuses F,, F,. Turn amplifier on 
again and note if the relay closes. (If 
the amplifier should be turned off at 
this point, it will take from 30 seconds 
to a minute for the relay to open. This 
is so because, With the power tubes not 
drawing any plate current, the filter 
capacitor long time to dis- 
charge. In normal operation of the am- 
plifier the relay will both open and 
close in approximately two seconds). 
Mea the bias voltage 
(15.C00 ohms) plus side of meter to 
chassis. This should be 25 volts, +10%. 

(4) Replace the two fuses. With the 
voltmeter across the output terminals, 
and using a progressively lower range, 
adjust the d.c. balance pot (R») for 
zero volts. Again measure the two bias 
voltages (as in step “3’); they should 
be within one volt of each other. If not, 
then adjust R» to equalize the bias 
voltages and, monitoring the voltage 
across the output, interchange the five 
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Fig. 7. The power output of the amplifier varies with amount of load that is presented. 


Fig. 8. Impedance of RCA LC-1A speaker may be used to calculate the power. 
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upper 12B4A tubes with the five lower 
tubes (one pair at a time) for a mini- 
mum meter reading. It is not neces- 
sary to strive for a zero reading. This 
can be obtained with a slight re-adjust- 
ment of the d.c. balance control. This 
procedure results in maximum output 
from the amplifier and also assures 
that clipping will occur simultaneously 
on both positive and nogative peaks at 
the overload point of the output signal. 

(5) Turn amplifier off and remove 
either of the 1-amp fuses. Connect the 
meter to the fuse post terminals, using 
the 600 ma. range on the meter. Turn 
amplifier on. The meter will indicate 
the total plate current of the five 12B- 
4A tubes in one-half of the output 
stage. To insure low distortion on 
small output signals the plate current 
should be from 100 to 120 ma. If the 
plate current is low, then parallel Rx 
with another resistor (220,000 to 470,- 
000 is about right); if high, parallel 
Rs (82,000 ohms) with a resistor of 
about 1 to 2.2 megohms. Re-adjust for 
zero d.c. across the output with the d.c. 
balance control and check the plate 
current again. 

(6) Remove the temporary load re- 
sistor from the output terminals and 
connect the loudspeaker. For this ad- 
justment the amplifier should be close 
to the loudspeaker. Listen closely and 
adjust the hum balancing control (Rs) 
for minimum hum. The null point, 
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where the residual hum voltages of the 
amplifier cancel in the output, is quite 
sharp, so it is advisable that this opera- 
tion be performed in a quiet room. If a 
scope or a.c. vacuum-tube voltmeter is 
available it can be connected to the 
output, in parallel with the loudspeak- 
er, so as to more easily ascertain the 
correct setting. Remove the input 


shorting plug (first turning off the am- 
plifier) and the unit is ready for use. 


Performance 


It has been found that in all cases, 
the foregoing test procedure will result 
in the optimum performance designed 
into the amplifier. Of course, for those 
fellow experimenters who have access 
to more elaborate test equipment, such 
as a sine-square-wave signal generator, 
distortion analyzers, oscilloscope, etc., 
the following impressive specifications 
can be checked. 

Frequency response: Measured with 
a Hewlett-Packard 200 CD oscillator 
and Precision 550 oscilloscope at 1-watt 
output, 16-ohm load. Flat from below 
5 cycles to 100,000 cps, three db down 
at 250,000 cps with no peak in response 
at any frequency. See Fig. 4. 

Power response: Flat within 1 db 
from 20 to 20,000 cps at maximum un- 
distorted output. See Fig. 3. This was 
measured with both a 16- and 32-ohm 
load. The Precision 550 scope was used 
to monitor the output and the signal 
set to just below the clipping point at 
each test frequency. The power output 
was then determined. This procedure 
of testing for maximum output with a 
sine-wave signal has to be done quickly 
in order to avoid overloading the out- 
put tubes. This will be covered later. 

Harmonic distortion: Extremely low 
at any frequency from 20 to 20,000 cps. 
No graph is shown and precise figures 
not given for the reason that with the 
test equipment available (Hewlett- 
Packard 200 CD oscillator and 330B 
distortion analyzer, also Precision E300 
signal generator) the distortion meas- 
urements, at any output below over- 
load, were in the realm of the residual 
figures of the instruments themselves. 
As an estimate we would say that the 
harmonic distortion, at any audio fre- 
quency below overload, is below 0.1 
per-cent. 

Intermodulation distortion: This is a 
more sensitive method of measuring 

(Continued on page 110) 


Fig. 9. Impedance curve of KLH Model 4 speaker may be used to calculate the power. 
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(TREBLE SWITCHES IN NORMAL POSITION) 
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SAVE THE TIME 
Make Twice The Profit! 


THIS EASY 


SIGNAL INJECTION —— 
POINT-TO-POINT i 
DIRECT VIEWING . 
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MODEL 1075 


New Technique Makes TV Servicing 
Easier, Faster, More Profitable 


Thousands of service technicians already save 
thousands of hours every day with the amazing 
B&K TeLEvision ANALYsT. Enables you to inject 
your own TV signal at any point and watch the 
resulting test pattern on the picture tube itself. 
Makes it quick and easy to isolate, pin-point, and 
correct TV trouble in any stage throughout the 
video, audio, r.f., if., sync, and sweep sections of 
black & white and color television sets—including 
intermittents. Makes external scope or wave-form 
interpretation unnecessary. Enables any serviceman 
to cut servicing time in half, service more TV sets 
in less time, really satisfy more customers, and 
make more money. Color generator provides 

both rainbow pattern and color bars. 


MODEL 1075 TELEVISION ANALYST. Complete with 
standard test pattern, white dot, white line, and 


color-bar slide transparencies, 
Net, $259325 


and one clear acetate. 


See your B&K Distributor or Write for Bulletin ST21-N 


Ba K MANUFACTURING CO. 
3726 N. Southport Ave. e Chicago 13, Illinois 
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in TV 


Trouble-Shooting 


TELEVISION 
ANALYST 


= 


tf 
AUDIO AMPLIFIER 


R.F. AMPLIFIER 
Complete r.f. signal 
at all VHF channels. 
Isolates tuner trouble 
to the r.f. amplifier, 
converter, or to the 
r.f. oscillator stage. 


4.5 MC AUDIO LF. 
Provides FM modulated 
4.5 mc sound channel. 
This audio carrier is 
modulated from the 
built-in 400 cycle tone 
generator. 


AND AUDIO OUTPUT 
Injection of 400 cycle 
tone signal simplifies 
trouble-shooting this 
section. Isolates the 
defect instantly. 


il 


. 


1st, 2nd, 3rd I.F. 
Signals available at 
20 mc and 40 mc if. 
Checks A.G.C. action. 
Isolates trouble to 
individual defective 
stage, i.f. transformer, 
or other component. 


CONVERTER 


VIDEO DET. VIDEO AMP. 


Reproduces test pattern on picture 
tube. Injects signals into video 
detector or video amplifier stage 
of TV receiver for fast, visual 
trouble-shooting and _ correction. 
Makes it easy to check bandwidth, 
resolution, shading and contrast. 


— | 
J 


SYNC 


Composite sync 
signals available 
for checking of 
these stages. 


VERTICAL Provides separate 
driving pulse to isolate defect 
between vertical oscillator and 
vertical output stage. 


HORIZONTAL Driving pulse ap- 
plied to output stage produces 
full sweep and high voltage if out- 
put system is working. Eliminates 
uncertainty of B+ boost affecting 
horizontal oscillator operation. 


perience 

your own kit. Use of printed 

pre-wired, pre-aligned ¢ 

tion time. Manuals are carefully prepared 
ploying step-by-step instructions written in 
simple, non-technical language. Large pictorial 
diagrams and photographs ‘show you exactly 
where each part goes. 


LASTING QUALITY 

Only top quality components go into Heathkits, 
assuring you of a finished product that is unsur- 
passed in performance, dependability and endur- 
ance. Rigid quality control standards are main- 
tained at the Heath factory to see that each 
component lives up to its advertised specifica- 
tions. Heathkits are conservatively rated. No per- 
formance claims are made that are not thoroughly 
proven and tested under the most stringent labo- 
ratory conditions. 


ADVANCED ENGINEERING 


Progress in electronics engineering never stands 

still at Heath. The latest developments in circuit 

| b design and components are exploited by Heath 

m rs | n y p e @) p e u y engineers, offering you superior performance at 
lower costs. New advances in all fields of elec- 

tronics are carefully watched by Heath engineers 


<> to keep abreast of the rapidly growing industry. 
© The modern, up-to-date styling of Heathkits 
make them a handsome addition to your home 


or workshop. 


every year more people WORLD-WIDE REPUTATION 
A pioneer in do-it-yourself electronics, Heath 
j Company, over more than a decade, has estab- 
buy Heathkits than weal other lished public confidence in its products both in 
io | the United States and abroad. Today, as the 
Electronic Instruments world's largest manufacturer of electronic kits, 
Heath stands as the leader in its field. 


GREATER SAVINGS 


Do-it-yourself Heathkits save you up to % the 
cost of equivalent ready-made equipment. Direct 
factory-to-you selling, eliminating middie-man 
profit, plus the tremendous Heath purchasing 
power mean even further savings to you. And the 
convenient Heath Time Payment Pian allows you 
{o use and enjoy your Heathkit NOW, while you 
pay for it in easy installments. 


in kit form! 


HEATH COMPANY 


Benton Harbor 15, Michigan 


ELECTRONICS WORLD 


TRANSISTOR PORTABLE RADIO KIT 


Fun for the whole family, this easy-to-build 6-transistor 
portable radio is ready to go wherever you go. The modern 
molded plastic case with pull-out carrying handle and fully 
enclosed back add beauty and convenience to this splendid 
kit. Six name-brand (Texas Instrument) transistors are used 
for good sensitivity and selectivity. The 4” x 6” PM speaker 
with heavy magnet provides “‘big set’’ tone quality. Use of 
this large speaker and roomy chassis make it unnecessary to 
crowd components adding greatly to the ease of construc- 
tion. Transformers are prealigned making the radio ready 
for use as soon as kit is assembled. A built-in rod-type an- 
tenna assures good reception in all locations. Six standard 
flashlight batteries are used for power, providing extremely 
long battery life (between 500 and 1,000 hours) and they 
can be purchased anywhere. Stylish cabinet is two-tone 
blue molded plastic with gold inlay and measures 9” L. 
x 7” H. x 334” D. Shpg. Wt. 6 Ibs. 


MODEL XR-1L: Identical to XR-1P except in handsome 
leather case instead of plastic case. Leather carrying strap 
included. Shpg. Wt. 7 Ibs. 

LEATHER CASE: Can be purchased separately if de- 
sired. Fits all XR-1P and earlier XR-1 chassis. No. 93-1. 
Shpg. Wt. 3 Ibs. $6.95. 


NAVIGATE BY 
PORTABLE RADIO 


HEATHKIT 
MODEL DF-2 


$6995 


2-BAND TRANSISTOR 
PORTABLE RADIO 
DIRECTION FINDER KIT 


Enjoy the safety, convenience and entertain- 
ment of this self-contained, self-powered, 
six-transistor superheterodyne radio direc- 
tion finder. It receives aeronautical and ma- 
rine beacons as well as standard band broad- 
casts with startlingly clear tone reproduction 
over a long range. Covering the beacon band 
from 200 to 400 kc and broadcast band from 
540 to 1620 ke, the DF-2 is designed to 
take directional “fixes” on both aircraft and 
marine beacons as well as standard broad- 
cast stations, while providing the entertain- 
ment of a high quality transistor portable 
radio. You are able to receive aircraft 
weather reports every thirty minutes and 
constant Coast Guard beacons on the 200 to 
400 ke band. A dial light is provided for 
night operation. Power is supplied by six 
standard flashlight batteries which will last 
you up to one year under normal operation. 
Shpg. Wt. 9 Ibs. 
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HEATHKIT 
MODEL XR-1P 


MODEL xR-1L $34.95 


MODEL PC-1 
$2495 
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MODEL IA-1 


$5995 


MODEL TI-1 


$2595 


POWER CONVERTER KIT 


Now you can operate your TV set, radio, 
razor, and other AC electrical equipment 
directly from your 12-volt boat or car bat- 
tery. With the Heathkit Power Converter 
you can enjoy the convenience of home 
electricity whether boat cruising or on 
automobile trips. Two power transistors 
are employed for years of trouble-free, de- 
pendable service. No moving parts to wear 
out, no tubes to replace. Shpg. Wt. 8 Ibs. 


ELECTRONIC IGNITION ANALYZER 
KIT 


Ideal for use on automobiles, boats, air- 
craft engines, etc., the IA-1 checks ignition 
systems with the engine in operation (400 
to 5,000 RPM). Shows the condition of 
coil, condenser, points, plugs and ignition 
wiring. Shows complete engine cycle or just 
one cylinder at a time. Two test leads are 
supplied, each 10’ long, which will enable 
you to reach either the breaker points or 
the spark plug wires. Shpg. Wt. 20 Ibs. 


ELECTRONIC TACHOMETER KIT 


Useful on inboard and outboard boats, as 
well as in automobiles, the TI-1 operates 
directly from the spark impulse of the en- 
gine. Use on any spark ignited 2 or 4 cycle 
engine of any number of cylinders. Com- 
pletely transistorized, it works with 6, 8, 
12, 24 or 32 volt DC systems. Indicates 
revolutions-per-minute from 0 to 6,000. 
Calibration control provided for adjusting 
to engine type. Easy-to-build and easy-to- 
install. Shpg. Wt. 4 Ibs. 


PROFESSIONAL OSCILLOSCOPE KIT 


Everything you could possibly want in an oscilloscope is found in the 
Featured are DC coupled amplifiers and 
also DC coupled CR tube un-blanking. The triggered sweep circuit 
will operate on either internal or external signals and may be either 
AC or DC coupled. The polarity of the triggering signal may also be 
selected, and any point on the waveform may be selected for the start 
“triggering level 


new Heathkit model OP-1. 


of the sweep by using the 


” 


control. 


HEATHKIT 
MODEL OP-1 


$1799 


An automatic 


position is also provided, in which the sweep recurs at 50 cycle rate, 
but can be driven over a wide range of frequencies with no additional 
adjustment. Prewired terminal boards are used for rapid, easy assem- 
bly of all critical circuits. Power supply is transformer operated utiliz- 
ing silicon diode rectifiers and is fused for protection. Handsome 
cabinet features silver anodized front panel with red and black 
lettering and matching knobs. Shpg. Wt. 34 Ibs. 
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VARIABLE VOLTAGE 
REGULATED POWER 
SUPPLY KIT 

Invaluable in experimental and 
design work, the PS-4 eliminates 
the need for building up a sepa- 
rate power supply for each new 
circuit tried. It provides a con- 
venient source of variable regu- 
lated B+, variable bias voltage 
and filament voltage for labs and 
work shops. The PS-4 supplies 
regulated B+ output continuously 
variable from 0 to 400 volts DC 
at up to 100 ma, bias voltage vari- 
able from 0 to —100 volts DC at 
1 ma, and filament voltage of 6.3 
volts AC at 4 amps. Separate 
panel meters continuously moni- 
tors voltage and current output. 
Rugged, top-rated components 
used throughout for long, reliable 
service. Shpg. Wt. 16 Ibs. 


TEST OSCILLATOR KIT 


Provides the test frequencies most 
often used by servicemen in re- 
pairing and aligning modern 
broadcast receivers. Five fixed- 
tuned frequencies (262 kc, 455 kc, 
465 kc, 600 kc and 1400 kc) are 
quickly selected for troubleshoot- 
ing or‘alignment of the IF fre- 
quency and high and low end of 
the broadcast band for proper 
tracking. Shpg. Wt. 4 Ibs. 


HEATHKIT 
MODEL TO-1 
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MODEL SsG-s $4Q50 


RF SIGNAL 

GENERATOR KIT 

A “must” for any beginning serv- 
iceman, this indispensable instru- 
ment is used for aligning tuned 
circuits quickly and tracing signals 
in faulty RF, IF and audio cir- 
cuits. Covers 160 kc to 110 mc on 
fundamentals in five bands and 
from 110 mc to 220 mc on cali- 
brated harmonics. Coils are pre- 
wound and calibrated. Complete 
with output cable and instruc- 
tions. Shpg. Wt. 8 Ibs. 
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MODEL AG-9A $34 5O 


AUDIO SIGNAL 
GENERATOR KIT 

This unique generator uses three 
rotary switches to select two 
significant figures and a multi- 
plier to determine audio fre- 
quency, allowing return to the 
exact frequency previously mea- 
sured when making multiple fre- 
quency measurements. Covers 
10 CPS to 120 ke with less than 
.l of 1% distortion between 20 
and 20,000 CPS. Shpg. Wt. 10 
Ibs. 


HEATHKIT 
MODEL O-12 


® Benton Harbor 15, 


Michigan 


“EXTRA DUTY” 5” 
OSCILLOSCOPE KIT 


Laboratory quality at utility scope price 
makes this instrument an unusual value. 
The Heath patented sweep circuit func- 
tions from 10 CPS to better than 500 ke in 
five steps, giving Ip: five times the usual 
sweep obtained in other scopes. Vertical 
frequency response extends from 3 CPS 
to 5 me +1.5 db —5 db without extra 
switching. An automatic sync circuit with 
self-limiting cathode follower provides 
excellent linearity and lock-in character- 

istics. Extremely short retrace time and 
efficient blanking action are characteristic 
of this scope. F of the 
horizontal amplifier is within +1 db from 
1 CPS to 200 ke. Horizontal sensitivity is 
0.3 volts RMS-per-inch. Construction is 
simplified through the use of two etched 
metal circuit boards and precut, cabled 
wiring harness. Complete step-by-step 
instructions and large pictorial diagrams 
are supplied for easy assembly. An ideal 
scope for all service ap 


MODEL cD-1 $HQ25 
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MODEL TS-4A $4.Q50 


TV ALIGNMENT 
GENERATOR KIT 

TV service technicians will ap- 
preciate the outstanding features 
found in this sweep generator. 
Provides essential facilities for 
aligning FM, monochrome TV 
or color TV sets. The all-elec- 
tronic sweep circuit employs a 
trouble-free controllable induc- 
tor which varies frequency by 
magnetic means. An unusual 
buy at this low price. Shpg. Wt. 
16 Ibs. 
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COLOR BAR AND 

DOT GENERATOR 

The CD-1i combines the two 
basic color servicing instru- 
ments, a color bar and white dot 
generator in one versatile and 
portable unit, which has crystal 
controlled accuracy and stabil- 
ity for steady lock-in patterns 
(Requires no external sync 
leads.) Easy-to-build and easy- 
to-use. No other generator on 
the market offers so many fea- 
tures at such a great price sav- 
ing. Shpg. Wt. 13 Ibs. 


ELECTRONICS WORLD 


ETCHED CIRCUIT VTVM KIT 


Time proven for dependability, accuracy and 
overall quality, the V7-A is one of the wisest 
investments you can make for your electronic 
workshop or lab. Its multitude of uses will make 
it one of the most often used instruments in 
your possession. Use it to measure all operating 
voltages and potentials such as B+ and AC-DC, 
or straight AC power supplies, filament voltage, 
bias voltage, AVC voltage, line voltage, etc. 
Ideal for measurements in all types of AM, FM 
and TV circuits. Checks discriminator or detec- 
tor operation, AVC or AGC performance, 
while the ohmmeter may be used to measure 
circuit continuity, circuit resistance, to test out 
individual components with resistance measure- 
ment, or to trace circuit wiring through cables or 
chassis openings. Front panel controls consist 
of rotary function switch and a rotary range 
selector switch, zero-adjust and ohms-adjust 
controls. Precision 1% resistors are used in the 
voltage divider circuit for high accuracy and an 
etched circuit board is employed for most of the 
circuitry. The circuit board not only simplifies 
assembly but permits levels of circuit stability 
not possible with ordinary conventional wiring 
methods. Shpg. Wt. 7 Ibs. 


TUBE CHECKER KIT 


Brand new in every respect, the TC-3 features outstanding performance and 


HEATHKIT 
MODEL V7-A 


ease of operation. Sockets are provided for 4-pin, 5-pin, 6-pin, 7-pin, large, 
7-pin miniature, 7-pin sub-miniature, octal, loctal, and 9-pin miniature tubes. 
Protection against obsolescence is provided by a blank socket to facilitate 


modification for checking newly added tube types. A 10-lever switch makes it 
possible to connect any element to any other element regardless of the pin 
numbers involved. A neon bulb indicator shows filament circuit continuity and 
leakage or shorts between elements. A specially designed spring loaded roll 
chart mechanism permits the roll chart to run freely throughout its entire 
length without binding. 
Thumb wheel drive knobs are 
provided on both sides of the 
panel to accommodate the 
left handed operator. Com- 
pact and small in size, the 
TC-3 is ideally suited for port- 
able applications. Both the 
roll chart and the meter are 
illuminated to facilitate use 


HEATHKIT 
MODEL TC-3 


MODEL T-4 


$1995 


MODEL BE-5 $3995 


in darkened areas. Shpg. Wt. 


12 Ibs. 


LOW RIPPLE BATTERY 
ELIMINATOR KIT 
Completely up to date the BE-5 
will power all the newest tran- 
sistor circuits requiring 0 to 12 
volts DC, and the new hybrid 
automobile radios using both 
transistors and vacuum tubes. 
An extra low-ripple filter circuit 
is employed holding AC ripple 
down to less than .3%. Doubles 
as a battery charger or marine 
converter. Shpg. Wt. 21 Ibs. 
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VISUAL-AURAL 

SIGNAL TRACER KIT 
New in every respect the T-4 
features a built-in speaker and 
electron beam “eye’’ tube for 
signal indication, and a unique 
noise locator circuit. Ideal for 
use in AM, FM and TV circuit 
investigation. Transformer op- 
erated for safety and high effi- 
ciency. Complete with test leads 
and informative construction 
manual. Shpg. Wt. 5 Ibs. 
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MODEL C-3 $4 @50O 


CONDENSER 

CHECKER KIT 

Check unknown condenser and 
resistor values quickly and ac- 
curately as well as their oper- 
ating characteristics with this 
fine instrument. All values are 
read directly on a calibrated 
scale. An electron beam “‘eye’”’ 
tube indicates balance and leak- 
age. A valuable addition to any 
service shop or lab. Shpg. Wt. 
7 Ibs. 
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MODEL AV-3 


$2995 
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HANDITESTER KIT 

Ideal for use in portable appli- 
cations when making tests away 
from the work bench or as an 
“extra’’ meter in the service 
shop. The combination function 
range switch simplifies opera- 
tion. Measures AC or DC volt- 
age from 0 to 10, 30, 300, 1,000 
and 5,000 volts. Direct current 
ranges are 0 to 10 ma and Oto 
100 ma. Ohmmeter ranges are 0 
to 3,000 and 0 to 300,000. Top 
quality, precision components 
used throughout. Small and 
compact, take it with you wher- 
ever you go. Very popular with 
home experimenters and elec- 
tricians. Test leads and 14 volt 
size C battery are included with 
the kit. Shpg. Wt. 3 Ibs. 
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20,000 OHMS/VOLT 

VOM KIT 

Portable and accurate, this kit 
features a 50 ua 414” meter and 
1% precision multiplier resis- 
tors for high accuracy. No ex- 
ternal power required. Provides 
a total of 25 meter ranges on a 
two-color scale. Sensitivity is 
20,000 ohms-per-volt DC and 
5,000 ohms-per-volt AC. Mea- 
suring ranges are 0-1.5, 5, 50, 
150, 500, 1,500 and 5,000 volts 
AC and DC. Measures direct 
current in ranges of 0-150 ua, 
15 ma, 150 ma, 500 ma and 15 a. 
Resistance multipliers are X 1, 
X 100 and X 10,000. Covers 
—10 db to +65 db. Housed in 
an attractive bakelite case with 
plastic carrying handle. Bat- 
teries and test leads included. 
Shpg. Wt. 6 Ibs. 
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AUDIO VTVM KIT 

This vacuum tube volt meter 
emphasizes stability, broad fre- 
quency response and sensitivity 
for accurate measurement of 
critical AC voltages. Features 
a large 444" 200 ua meter with 
increased damping in the meter 
circuit for stability in low fre- 
quency tests. Measures AC from 
a low value of 1 millivolt to a 
maximum of 300 volts AC 
(RMS). Voltage ranges are: 
0-.01, .03, .1,.3, 1, 3, 10, 30, 100 
and 300 volts. Db ranges cover 
—5S2 to +52 db. 1% precision 
multiplier resistors used for 
maximum accuracy. Frequency 
response is essentially flat from 
10 CPS to 200 kc. Shpg. Wt. 
6 Ibs. 
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MODEL CT-1 $795 


IN-CIRCUIT 
CAPACI-TESTER KIT 
This handy kit checks capaci- 
tors for “‘open”’ or “‘short”’ right 
in the circuit. Detects open ca- 
pacitors from about 50 mmf, 
not shunted by an excessive low 
resistance value. Checks shorted 
capacitors up to 20 mfd (not 
shunted by less than 10 ohms). 
Checks all bypass, blocking and 
coupling capacitors of the paper, 
mica or ceramic types. (Does 
not detect leakage nor check 
electrolytic condensers.) Elec- 
tron beam “‘eye’’ tube is used 
for quick indication. A 5-posi- 
tion function switch is featured 
which controls the power to the 
instrument and selects the test 
being made. Easy to build and 
easy to use. Test leads included 
Shpg. Wt. 5 Ibs 
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**APACHE'’ HAM TRANSMITTER KIT 


This beautifully styled transmitter has just about everything you 
could ask for in transmitting facilities. The “*Apache” is a high 
quality transmitter operating with a 150 watt phone input and 
180 watt CW input. In addition to CW and phone operation, 
built-in switch selected circuitry provides for single-sideband 
transmission through the use of a plug-in external adapter. A 
completely redesigned, compact and stable VFO provides low 
drift frequency control necessary for SSB transmission. A slide 
rule type illuminated rotating VFO dial with full gear drive 
vernier tuning provides ample bandspread and precise fre- 
quency settings. The bandswitch allows quick selection of the 
amateur bands on 80, 40, 20, 15 and 10 meters (11 m with 
crystal control). This unit also has adjustable low-level speech 
clipping and a low distortion modulator stage employing two 
of the new 6CA7 /EL34 tubes in push-pull class AB operation. 
Time sequence keying is provided for ‘‘chirpless”’ break-in CW 
operation. The final amplifier is completely shielded for greater 
TVI protection and transmitter stability. A formed one-piece 
cabinet with convenient access hatch provides accessibility to 
tubes and crystal socket. Die-cast aluminum knobs and front 
panel escutcheons add to the attractive styling of the trans- 
mitter. Pi network output coupling matches antenna impe- 
dances between 50 and 72 ohms. A “spotting” push button is 
provided to allow tuning of the transmitter before switching 
on the final amplifier. This feature also enables the operator 
to “zero-beat” an incoming frequency without placing the 
transmitter on the air. Equip your ham shack now for top 
transmitting enjoyment with this outstanding unit. Shpg. 
Wt. 110 Ibs. 


* Built-in cooling fan 


HEATHKIT 
MODEL TX-1 


$23.495 


* Rotating Slide Rule Dial 
* Compact, Stable, VFO 
* Provision for SSB Adapter 


$50.00 required on C.O.D. orders. Shipped motor freight 
unless otherwise specified. 


New Styling... 


HEATH COMPANY 


Benton Harbor 15, Michigan 


MODEL 
DX-100-B 


$1895° 
$50.00 deposit required on 


C.0.D. orders. Shipped mo- 
tor freight unless otherwise 
specified. 


MODEL Dx-20 $9525 
DX-20CW TRANSMITTER 
KIT 


MODEL Dx-4o $G 495 


DX-40 PHONE & CW 
TRANSMITTER KIT 


DX-100-B PHONE & CW TRANSMITTER KIT 
The same fine performance of the time proven DX-100 is retained in the 
DX-100-B with improvements in the crystal and loading circuits. The one- 


piece formed cabinet has convenient access hatch for changing crystals, etc. 
and the chassis is punched to accept sideband adapter modifications. Features 
a built-in VFO, modulator and power supply, complete shielding to minimize 
TVI, and a pi network output coupling to match impedances from 50 to 72 
ohms. RF output is in excess of 100 watts on phone and 120 watts on CW. 
Covers 160 through 10 meters. Single-knob bandswitching and illuminated 
VFO dial and meter face. RF output stage uses a pair of 6146 tubes in parallel, 
modulated by a pair of 1625’s. Designed for easy assembly. Measures 1154” 
H. x 19%” W. x 16” D. Shpg. Wt. 107 Ibs. 
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Operates on 80, 40, 20, 15, I1 
and 10 meters, using a single 
6146 tube in the final for 75 watt 
plate power input CW, or 60 
watts phone. Single-knob band- 
switching, pi network output, 
complete shielding, provision 
for three crystals and VFO. 
D’Arsonval movement panel 
meter. Shpg. Wt. 25 Ibs. 
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This fine unit covers 80, 40, 20, 
15, 11 and 10 meters with single- 
knob bandswitching. Features 
a 6DQ6A tube in the final for 
50 watt plate power input, pi 
network output, complete 
shielding to minimize TVI. Easy 
to build with complete instruc- 
tions supplied. Shpg. Wt. 19 Ibs. 
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“MOHAWK” HAM RECEIVER KIT 


Designed for ham band operation and for maximum stability 
and accuracy, the Heathkit “Mohawk” receiver will let you 
enjoy ham activities to the utmost. This 15-tube receiver fea- 
tures double conversion with IF’s at 1682 kc and 50 ke and 
covers all the amateur frequencies from 160 through 10 meters 
on seven bands. An extra band is calibrated to cover 6 and 2 
meters using a converter. The “‘Mohawk” is specially designed 
for single-sideband reception with crystal controlled oscillators 
for upper and lower sideband selection. A completely pre- 
assembled, wired and aligned front end coil /bandswitch as- 
sembly assures ease of construction and top performance. 
Many more important features are provided in this outstand- 
ing receiver for dependable and effective amateur communi- 
cations. Ruggedly constructed with well rated components 
throughout. Shpg. Wt. 66 Ibs. Matching accessory speaker kit; 
optional extra. Model AK-5. $9.95. Shpg. Wt. 8 Ibs. 


* Prewired and Aligned 
Coil /Bandswitch Assembly 
* Crystal Controlled 
Oscillators for 
Drift-Free Reception 


HEATHKIT 
MODEL RX-1 


$2749 


MODEL AM-2 $4595 
REFLECTED POWER MODEL B-1 $895 
METER KIT 


Check the match of your an- 
tenna transmission system by 
measuring the forward and re- 
flected power or standing wave 
ratio from 1:1 to 6:1. Handles 
a peak power of well over I kilo- 
watt and may be left in antenna 
feed line. No external power re- 
quired. 160 through 6 meters. 
For 50 or 75 ohm lines. Shpg. 
Wt. 3 Ibs. 
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BALUN COIL KIT 
Unbalanced coax lines can be 
matched to balance lines of 
either 75 or 300 ohms by using 
this balun coil kit. Use without 
adjustment from 80 through 10 
meters at power up to 200 watts. 
May be located any distance 
from transmitter or antenna. 
Protective cover included. Shpg. 
Wt. 4 Ibs. 
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HEATHKIT 
MODEL AR-3 


(LESS CABINET) 


HEATHKIT 
MODEL VHF-1 


$2395 


ELECTRONIC VOICE 
CONTROL KIT 

This unique device lets you 
switch from receiver to trans- 
mitter merely by talking into 
your microphone. Provision is 
made for receiver and speaker 
connections and also for a 117 
volt antenna relay. Adjustable 
to all conditions by sensitivity 
and variable time delay controls 
provided. Shpg. Wt. 5 Ibs. 


MODEL VX-1 
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ALL-BAND RECEIVER KIT 


A fine receiver for the beginning 
ham or short wave listener. Fre- 
quency coverage is from 550 kc to 
30 mc in four bands. Features in- 
clude bandswitch, bandspread tun- 
ing, phone-standby-CW switch, an- 
tenna trimmer, noise limiter, RF 
and AF gain controls and head- 
phone jack. Easy to build. Shpg. 
Wt. 12 Ibs. 
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“Q"' MULTIPLIER KIT 

Use with any receiver with IF fre- 
quency between 450 and 460 kc to 
add additional selectivity for sepa. 
rating two signals or to reject one 
signal and eliminate heterodyne. A 
great help on crowded phone and 
CW bands. Not for use with AC-DC 
type receivers. Simple to connect 
with cable and plugs supplied. Shpg. 
Wt. 3 Ibs. 


“AUTOMATIC"’ CONELRAD 
ALARM KIT 

This easy-to-build device gives in- 
stant warning and cuts AC power to 
your transmitter when a monitored 
Station goes “‘off-the-air’. Use with 
any radio receiver having an AVC 
circuit. A sensitivity control adjusts 
to various AVC levels. Incorporates 
a heavy duty six-ampere relay and 
manual “‘reset’’ button to reactivate 
the transmitter. Complete instruc- 
tions provided for connection to 
receiver. Shpg. Wt. 4 Ibs. 


$1950 


VARIABLE FREQUENCY 
OSCILLATOR KIT 

Far below the cost of crystals to ob- 
tain the same frequency coverage 
this VFO covers 160, 80, 40, 20, 15, 
il and 10 meters with three basic 
oscillator frequencies. Better than 
10 volts RF output on fundamen- 
tals. Requires only 250 volts DC at 
15 to 20 ma, and 6.3 VAC at 0.45 a. 
Illuminated dial reads direct. Shpg. 
Wt. 7 Ibs. 


MODEL VF-1 
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STEREO EQUIPMENT CABINET KIT 


This superbly styled cabinet ensemble is designed to 
hold your complete home stereo hi-fi system, con- 
sisting of a “stereo equipment center’’ flanked by 
two individual “stereo wing speaker enclosures”’. 
The unit has room for all the components required 
for stereo sound. Although designed to hold Heath- 
kit stereo components, it is not frozen to this ar- 
rangement. The kit is supplied with mounting panels 
precut to accommodate Heathkits, but interchange- 
able blank panels are also furnished so you can 
mount any equipment you may already have. The 
precut panels accommodate the Heathkit AM-FM 
tuner (PT-1), stereo preamplifier (SP-1 & 2), and 
record changer (RP-3). Record changer chassis pulls 
out easily for convenient loading and unloading. 
Adequate space is provided for record storage and a 
pair of matching Heathkit power amplifiers (from 12 
to 70 watts). The stereo wing speaker enclosures are 
open backed, cloth grilled cabinets designed to hold 
the Heathkit SS-2 or similar speaker systems. The 
cabinets are available in beautifully grained 34” solid 
core Phillipine mahogany or select birch plywood 
suitable for the finish of your choice. The matched 
grain sliding tape deck access door on top pops-up 
flush when closed. Entire top features a shaped edge. 
Hardware and trim of brushed-brass and gold finish. 
Rich toned grille cloth is flecked in gold and black. 
No woodworking experience required. All parts pre- 
cut and predrilled for easy assembly. Maximum 
overall dimensions (all 3 pieces): 8234” W. x 3614" H. 
x 20” D. Center Cabinet: 4714” W. x 3614” H. 
x 20’ D. 


Beautifully Styled With Plenty of 
Room For The Most Complete 
Stereo System 


MODEL SE-1 (center unit) $44 QOS ag... we. 102 ws. 


MODEL SC-1 (speaker enclosure) $3995 each shpg. Wt. 42 Ibs. 
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HEATHKIT 
MODEL RP-3 


$6495 ‘ : 


HEATHKIT 
MODEL CE-1 
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HIGH FIDELITY 

RECORD CHANGER KIT 

Every outstanding feature you couldask for in a 
record changer is provided in the Heathkit RP-3, the 
most advanced changer on the market today. The 
unique turntable pause during the change cycle saves 


CHAIRSIDE ENCLOSURE KIT 


Combine all of your hi-fi equipment into one com- 
pact control center and, at the same time add a beau- 


tiful piece of furniture to your home. The CE-1 is 
designed to house AM and FM tuners (BC-1A and 
FM-3A) and the WA-P2 preamplifier along with the 
majority of record changers which will fit in the space 
provided. Changer compartment measures 1734” L. 
x 16” W. x 9%” D. Adequate space is provided in the 
rear of the unit to house any of the Heathkit ampli- 
fiers designed to operate with the WA-P2. Good 
ventilation is achieved through properly placed slots 
in the bottom and back of the enclosure. Overall 
dimensions are 18” W. x 24"H x 3514" D. All parts are 
precut and predrilled for easy assembly. The Con- 
temporary cabinet is available in either mahogany or 
birch, and the Traditional cabinet is available in ma- 
hogany suitable for the finish of your choice. Beauti- 
ful hardware supplied. Shpg. Wt. 46 Ibs. 


wear and tear on your records by eliminating the 
grinding action caused by records dropping on a 
moving turntable or disk. Record groove and stylus 
wear are practically eliminated through proper weight 
distribution and low pivot point friction of the tone 
arm. Clean mechanical simplicity and precision parts 
give you turntable performance with the automatic 
convenience of 2 record changer. Flutter and wow, a 
major problem with automatic changers, is held to 
less than 0.18% RMS. An automatic speed selector 
position allows intermixing 3344 and 45 RPM rec- 
ords regardless of their sequence. Four speeds pro- 
vided: 16, 3343, 45 and 78 RPM. Changer is supplied 
complete with GE VR II cartridge with diamond LP 
and sapphire 78 stylus, changer base, stylus pressure 
gauge and 45 RPM spindle. Shpg. Wt. 19 Ibs. 
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“BASIC RANGE" HI-Fi SPEAKER 
SYSTEM KIT Assemble it in 


The popularity of this modestly priced speaker sys- . 

tem attests to its high fidelity performance. The SS-2 Just One Evening 

provides an ideal basic speaker for your home hi-fi 

system. Flexibility of design allows it to be used as a 

table top model or as an attractive consolette with 

optional legs. May also be used as a supplementary 

speaker in more advanced systems or as replacement 

speaker for TV sets, etc. The specially designed 

tweeter horn rotates 90 degrees allowing you to use 

the speaker in an upright position if desired, as in the HEATHKIT 

Heathkit stereo wing speaker enclosures. Total fre- MODEL SS-2 

quency range is from 50 to 12,000 cycles-per-second. 

An 8” mid-range woofer covers from 50 to 1,600 CPS 

while a compression-type tweeter with flared horn 

covers 1,600 to 12,000 CPS. Both speakers are by 

Jensen. A variable balance control allows level ad- 

justment of the high frequency speaker. Power rating 

is 25 watts. Constructed of 14” veneer-surfaced ply- 

wood suitable for light or dark finish. All wood parts 

are precut and predrilled for simple, quick assembly. 

An added feature of the SS-2 is that, although an 

outstanding performer in its own right, it may be 

combined with the SS-1B “‘range extending” speaker 

system later to extend the frequency range at the 

high and low ends of the audio range. Build in just 

one evening for many years of listening enjoyment. 

ae i See ee OPTIONAL LEGS 
ATTRACTIVE BRASS TIP ACCESSORY LEGS ‘ NO. 91-26 $4.95 

convert SS-2 into handsome consolette. 14” legs =— 


screw into brackets provided. All hardware included. 
Shpg. Wt. 3 Ibs. No. 91-26. $4.95. 
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“RANGE EXTENDING” 
HI-Fl SPEAKER 
» SYSTEM KIT 


Designed exclusively for use 
with the SS-2, the SS-1B em- 
ploys a 15” woofer and a super 
tweeter horn to extend the 
range of the SS-2 to an overall 
response of +5 db from 35 to 
16,000 CPS. When used to- 
gether the two units form an 
integrated four-speaker sys- 
tem and are designed to com- 
bine into a single piece of at- 
tractive furniture. Impedance 
of the SS-1B is 16 ohms and 


power rating 35 watts. A con- 
ODEL SS-1B trol is provided to limit the 

$ 95 Output of the super tweeter. 

99 Constructed of beautiful 34” 
veneer-surfaced plywood suit- 

able for light or dark finish of 

your choice. All parts are pre- 

Extended cut and predrilled for simple 
Frequency Range assembly. No woodworking 


” experience required. All hard- 
for Your SS-2 ware included. Shpg. Wt. 80 


Ibs. 


**LEGATO”’ HI-Fi SPEAKER 
SYSTEM KIT 


It is difficult to describe in words the performance of 
this magnificent speaker system. You may never find 
absolute perfection in reproduced sound, but the 
Legato comes as close to achieving it as anything yet 
devised. Perfect balance, precise phasing, and ade- 
quate driver design combine to produce the superb 
quality of reproduction inherent in this instrument. 
The crisp, clear high frequencies and rich full bass 
engulf you in a sea of life-like tone. Two 15” Altec 
Lansing low frequency drivers cover frequencies 
from 25 to 500 CPS while a specially designed ex- 
ponential horn with high frequency driver covers 500 
to 20,000 CPS. The unique crossover network is 
built-in making electronic crossovers unnecessary. 
The legato emphasizes simplicity of line and form to 
blend with modern or traditional furnishings. Con- 
structed of 34” veneer-surfaced plywood in either 
African mahogany or white birch suitable for light 
or dark finishes of your choice. All parts are precut 
and predrilled for easy assembly. Shpg. Wt. 195 lbs. 
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High Fidelity AM 
and FM reception 
in a Single Set 


HEATHKIT 
MODEL PT-1 


Professional Stereo-Monaural AM-FM Tuner Kit 


Enjoy stereophonic broadcasts as well as outstanding individual AM and FM radio 
reception with this deluxe 16-tube AM-FM-stereophonic tuner combination. Features 
include three etched circuit boards for high stability and ease of construction, prewired 
and prealigned FM front end, built-in AM rod antenna, tuning meter, FM-AFC 
(automatic frequency control) with on-off switch, and flywheel tuning. A multiplex jack 
is also provided. AM and FM circuits are tuned individually making it ideal for stereo 
applications since both AM and FM can be used at the same time. A switch selected 
tuning meter functions on either AM or FM. Cathode follower outputs with individual 
level controls are provided for both AM and FM. Other features include variable AM 
bandwidth, 10 ke whistle filter, tuned-cascode FM front end, FM AGC and amplified 
AVC for AM. Anywhere from | to 4 limiters or IF’s assure smooth, non-flutter recep- 
tion on weak or strong stations alike. The silicon diode power supply is conservatively 
rated and is fuse-protected assuring long service life. Flywheel tuning combined with 
new edge-lighted slide-rule dial provide effortless tuning. Use of three printed circuit 
boards greatly simplifies construction. Vinyl-clad steel cover is black with inlaid gold 


design. Shpg. Wt. 20 Ibs. 


HEATH 
COMPANY 


Benton Harbor 15, 
Michigan 


is low pr 
range. It features a wor detector Tv ceeniedoee 
and broad band-width IF circuits for Jow signal dis- 
tortion. Audio response is + | db from 
with 5 db of pre-emphasis at 10 ke to ce 
station rolloff. Covers the 


banded circuits for full — and better 
sensitivity for 20 db of quieting. Covers the 
FM band from 88 to 108 mc. pages 

pe pa oscillator assures 


ratio transformers are seers 3: he 
tuning unit. Two outputs provided, ‘one 
variable, with extra stage of i 

Wt. 8 Ibs. 


“osnecaatna AVC, two outputs, enn nt 
_ built-in power supply. re Wt. 9 
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MODEL W-3AM $4975 


MODEL w.4m #410995 


“HEAVY DUTY" 70 WATT 
HI Fl AMPLIFIER KIT 
Designed for “rugged duty” called 
for by advanced hi-fi systems and 
P.A. networks. Silicon diode rec- 
tifiers assure long life and heavy 
duty transformer provides excel- 
lent power supply regulation. Vari- 
able damping control provides 
optimum performance with any 
speaker system. Quick change plug 
selects 4, 8 and 16 ohm or 70 volt 
output and the correct feedback 
resistance. Shpg. Wt. 52 Ibs. 
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MODEL wW-sm $5 Q75 


25 WATT HI FI 
AMPLIFIER KIT 

Enjoy the distortion-free high fi- 
delity sound from one of the most 
outstanding hi-fi amplifiers avail- 
able today. Features include a 
specially designed Peerless output 
transformer and KT66 tubes. Fre- 
quency response is +1 db from 5 
to 160,000 CPS at 1 watt and 
within 2 db 20 to 20,000 CPS at 
full 25 watts output. Hum and 
noise are 99 db below 25 watts. 
Shpg. Wt. 31 Ibs. 
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MODEL W-4AM $3975 


SINGLE CHASSIS 20 WATT 
HI Fi AMPLIFIER KIT 

A true Williamson-type high fidel- 
ity circuit, the W-4AM features 
5881 push-pull output tubes and 
a special Chicago-Standard out- 
put transformer to guarantee you 
full fidelity at minimum cost. Har- 
monic distortion is 1.5% and IM 
distortion is below 2.7% at full 20 
watt output. Hum and noise are 
95 db below full output. Taps for 
4, 8 or 16 ohm speakers. Shpg. 
Wt. 28 Ibs. 
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DUAL CHASSIS 20 WATT 
HI Fi AMPLIFIER KIT 
Another famous Williamson-type 
high fidelity circuit, the W-3AM 
features the famous Acrosound 
TO-300 “‘ultralinear” output trans- 
former and 5881 tubes. The power 
supply and main amplifier are on 
separate chassis for installation 
flexibility. Harmonic distortion is 
less than 1% and IM distortion is 
less than 1.2% at 20 watts. Shpg. 
Wt. 29 Ibs. 
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HEATHKIT 
MODEL SP-2 


(STEREO) MODEL SP-1 (MONAURAL) 


$3795 Shpg. Wt. 13 Ibs. 
MODEL C-SP-1 (CONVERTS SP-1 TO SP-2) 


$ 95 : 
Monaural-Stereo Preamplifier Kit 2195 shoo. ws. s ins 


(2-Channel Mixer) 


This unique kit allows you to purchase it in the monaural 
model if desired and then add the second or stereo 
channel later. The SP-2 features 12 separate inputs, six 
on each channel, with input level controls. Six dual con- 
centric controls consist of: two 8-position selector 
switches, two bass, two treble, two volume level and two 
loudness controls, a scratch filter switch and a 4-position 
function switch. A separate on-off switch is provided. 
The function switch provides settings for stereo, 2- 
channel mix, channel A or B for monaural use. Inputs 
consist of tape, mike, mag phono and three high-level 
inputs. NARTB equalization and RIAA, LP, 78 record 
compensation are provided. A remote balance control 
is included. Printed circuit boards for easy assembly. 
Built-in power supply. Shpg. Wt. 15 Ibs. 
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**MASTER CONTROL" 
PREAMPLIFIER KIT 


Control your hi-fi system with 
this compact unit. Features 5 
switch-selected inputs to accom- 
modate a record changer, tape 
recorder, AM tuner, FM tuner, 
TV receiver, microphone, etc., 
each with level control. Provision 
also for a tape recorder output 
Equalization for records through 


COHORT ETHERS 


separate turnover and rolloff 
switches for LP, RIAA, AES and 
early 78's. Shpg. Wt. 7 Ibs. 


“EXTRA PERFORMANCE” 55 WATT 
Hi Fl AMPLIFIER KIT 
Enjoy this high fidelity power amplifier at less 
than a dollar ‘per watt. Full audio output and 
maximum damping is conservatively rated at 
55 watts from 20 CPS to 20 ke with less than 
2% total harmonic distortion throughout the 
entire range. Features famous “bas-bal” cir- 
cuit, EL-34 output tubes and special 70 volt out- 
ut. Shpg. Wt. -28 Ibs. Ppa aes 
Pp pg a% 


oe? 
MODEL W-7M 


$5495 
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MODEL 
c% XO-1 


i 4, 
@ eS $1895 


ELECTRONIC 
CROSSOVER KIT 


This unique instrument separates 


“UNIVERSAL" 12 WATT Hi Fi 
AMPLIFIER KIT 

The versatility and economy of this fine kit 
make it a truly “universal” hi-fi amplifier. An them through 
ideal basic amplifier for any hi-fi system or a PENNE IPERS. SOMNRE Sees 
perfect addition to gear your present hi-fi sys- 

tem to stereo sound, Uses 6BQ5/EL84 push- matching problems. Note: Not 
pul output tubes for less than 2% harmonic for use with Heathkit Legato 
distortion throughout the entire audio range. SPREE SPD: OG IS 
Shpg. Wt. 13 Ibs. 


high and low frequencies and feeds 
2 amplifiers into 


of the main amplifier, it virtually 


eliminates IM distortion and 


MODEL UA-1 


$2195 


i, 
NO. 401-6 | 
$7750 


MODEL Tk-1 $Q95 


COMPLETE TOOL SET 


MODEL Asc $3BHSEO MODEL sw.1 $2495 


GENERAL-PURPOSE 
20 WATT AMPLIFIER KIT 


Designed for home installation as 
well as for PA requirements, the 
A9-C combines a preamplifier, 
main amplifier and power supply 
all on one chassis. Four switch- 
selected inputs are provided as 
well as separate bass and treble 
tene controls offering 15 db boost 
and cut. Detachable front plate 
allows for custom installation. 
Shpg. Wt. 23 Ibs. 
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SPEEDWINDER KIT 


A real timesaver, the SW-1 leaves 
your tape recorder free for opera- 
tion while rewinding tape at the 
rate of 1200 feet in 40 seconds 
Prevents unnecessary wear to the 
tape and recorder. Handles up to 
1044" tape reels. Handles 800’ 
reels of 8 and 16 millimeter 
film as well. Automatic shutoff 
prevents whipping at end of re- 
wind. Shpg. Wt. 12 Ibs. 
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12” UTILITY SPEAKER KIT 


Replace inferior speakers in radio 
or TV sets to obtain better tone 
quality or set up an auxiliary 
speaker for testing purposes with 
this convenient, high quality 
speaker. The speaker will handle 
up to 12 watts with a frequency 
response of +5 db from 50 to 
9,000 CPS. Speaker impedance is 
8 ohms and has a 6.8 oz. magnet 
An outstanding dollar value. 


Shpg. Wt. 7 Ibs 


These basic tools are 4ll you need 
to build any Heathkit. The pliers, 
diagonal side cutters, 2 screw- 
drivers, and soldering iron are al 
of top quality case hardened steel 
for hard duty and long life. Pliers 
and side cutters are equipped with 
insulated rubber handles for 
safety. A good example of just 
how easy Heathkit building really 
is. Shpg. Wt. 3 Ibs. 


HIGH FIDELITY TAPE 
RECORDER KIT 


The model TR-1A tape deck and preamplifier 
combination provides all the facilities you need 
for top quality monaural recording /playback 
with fast forward and rewind functions. 714 and 
334 IPS tape speeds are selected by changing belt 
drive. Flutter and wow are held to less than 0.35%. 
Frequency response at 714 IPS +2.0 db 50-10,000 
CPS, at 334 IPS +2.0 db 50-6,500 CPS. Both 
units may be mounted together or separately 
affording high flexibility in every application. 
Features include NARTB playback equalization 
—separate recording and playback gain controls 
—cathode follower output and provision for mike 
or line input. Signal-to-noise ratio is better than 
45 db below normal recording level with less than 
1% total harmonic distortion. A filament balance 

control allows adjustment for minimum hum a sy 
level. Complete instructions ptovided for easy $3995 e 


assembly. Overall dimensions of tape deck and ? 
preamp is 1514” W. x 1314” H. x 8” D. Shpg. Wt. Tape preamplifier sold separate 
a6 Be. if desired. Shpg. Wt. 10 Ibs. 


ise 


Includes tape deck assembly, 
preamplifier and roll of tape. 


Many more Heathkits to choose from 


hhi-fiz Amplifiers—Preamplifiers—Speaker Systems—AM/FM Tuners—Equip- 
ment Cabinets—Record Player—Tape Recorder—Electronic Crossover— 


Stereo Equipment. 


tests Oscilloscopes—Voltmeters—RF Signal Generators—AF Generators— 
Analyzers—Battery Eliminators—Tube Checkers—Condenser Checkers— 
Computer—Color Bar & Dot Generator—Sweep Generator—Impedance 
Bridge—Power Supplies—Probe Kits—R/C Decade & Substitution Kits. 


ham radios’ Transmitters—Receivers—Antenna Accessories—Voice Con- 
trol—Conelrad Alarm—Variable Frequency Oscillator—SSB Adapter— 


“Q” Multiplier. 


marine: Direction Finders— Marine Converter — Rudder Position 
Indicator—Fuel Vapor Detector—Charge Indicator—Power Meter. 


general: Tool Set—6-Transistor Portable Radio—Radiation Counter— 
Electronic Timer—Crystal Receiver—Superheterodyne Receiver. 


oud fow Catalog describing over 100 easy-to-build 


electronic instruments in kit form. Complete specifications and detailed informa- 
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tion on Hi-Fi—Test—Ham and Marine kits. 


Save with Heathkits...the quality name in kit 
form electronics. 


ELECTRONICS WORLD 


*“*BOOKSHELF”’ 12 WATT An Amplifier, Preamplifier 
AMPLIFIER KIT 


Here are a few of the reasons why this attractive 

amplifier is such a tremendous dollar value. You 

get rich, full range, high fidelity sound reproduction 

with low distortion and noise . . . plus “‘modern 

styling”. The many features include full range fre- 

quency response 20 to 20,000 CPS +1 db with less 

than 2% distortion over this range at full 12 watt 

output—its own built-in preamplifier with provision 

for three separate inputs: mag phono, crystal phono, 

and tuner—RIAA equalization—separate bass and 

treble tone controls—special hum control—and it’s 

easy-to-build. Complete instructions and pictorial 

diagrams show where ever part goes. Cabinet shell 

has smooth leather texture in black with inlaid gold HEATHKIT 
design. Cabinet measures 1214” W. x 836" D. x 434” EA-2 
H. Output transformer has taps at 4, 8 and 16 ohms 

to match the speaker of your choice. An ideal unit 

to convert your present hi-fi system to stereo sound, 

Shpg. Wt. 15 Ibs. 


all in one! 


Save % or more over equivalent 
ready-made products by buying 
direct and assembling them your- 
self. Heathkit Style, Performance 
and Quality are unsurpassed! 


the World's Largest Manufacturer 
of Electronic Instruments in Kit Form 


. 


HEATH COMPANY BENTON HARBOR 15, MICH. 


I 
| a subsidiary of Davstrom, Int 
c 


SHIP VI 
NOTE: all prices and speci- Name er A 
fications subject to change 
without notice. 


Enclosed find ( ) check 
( ) money order. Please 
ship C.O.D. ( ) City & Zone__ es 


PLEASE PRINT) 


Address 


| 


On Express orders do not 
include transportation 
charges—they will be col- 
lected by the expressagency 
at time of delivery. 


On Parcel Post Orders in- 
clude postage for weight 
shown. All prices are NET 
F.0.B. Benton Harbor, 
Michigan, and apply to 
Continental U.S. and Pos- 
sessions only. 20% Deposit POSTAGE 
required on all C.O.D. [[] SEND FREE HEATHKIT CATALOG 
orders. TOTAL 


QUANTITY MODEL NO. 


1 


HEATHKITS are also available at your Dealer sx actt'Scce 
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Convenient “over-the-counter” delivery is 
now available through any of the Authorized 
Heathkit Dealers listed below. Although you 
will find the price of Heathkits slightly higher 


when buying locally, we're sure you'll agree arise. 
ying 


that this increase is justified. Your dealer 
absorbs all transportation charges, carries 
a complete stock of kits for immediate de- 


NOW READY TO SERVE 


CALIFORNIA 

BAKERSFIELD 

Kiesub Corporation 

2615 "'F’’ Street 
BERKELEY 

zacKIT Corporation 

2002 University Avenue 
CHICO 

Duniap Radio 4 TV 

928 Main Street 
EL CAJON 

Telrad Electronics 

182 East Main Street 
FRESNO 

Dunlap Radio & TV 

2617 Tulare Street 
LONG BEACH 

Kierulff & Company 

1501 Magnolia 
LOS ANGELES 

Bushnell Sound Corp. 

12024 Wilshire Boulevard 

Kierulff Sound Corp. 

820 West Olympic Boulevard 

Kierultf & Company 

6303 E. Corsair 
MARYSVILLE 

Duniap Radio & TV 

Sth & "J" Street 
MERCED 

Dunlap Radio & TV 

234 West 17th Street 
MODESTO 

Dunlap Radio 4 TV 

419 10th Street 
NATIONAL CITY 

Telrad Electronics 

639 National 
ONTARIO 

Kiesub Corporation 

124 N. Benson 
OXNARD 

Kierulff & Company 

508 E. Date Street 
PALO ALTO 

Zack Electronics 

654 High Street 
SACRAMENTO 

Dunlap Radio & TV 

1800 22nd Street 
SAN BERNARDINO 

Kierulff & Company 

390 South Mt. Vernon 
SAN DIEGO 

Telrad Electronics 

3453 University Avenue 
SAN FRANCISCO 

Zack Electronics 

1422 Market Street 
SANTA BARBARA 

zacKIT Corporation 

513 State Street 
STOCKTON 

Dunlap Radio & TV 

27 North Grant Street 
TARZANA 

Valley Sound Corp. 

18841 Ventura Boulevard 
VAN NUYS 

Kierulff & Company 

14511 Delano 
VISALIA 

Dunlap Radio & TV 

1725 Mooney Avenue 


DELAWARE 

WILMINGTON 

Radio Electric Service Co. 

Third & Tatnall Streets 

FLORIDA 

COCOA 

Thurow Distributors, inc. 

540 St. Johns Street 
MIAMI 

Thurow Distributors, Inc. 

1800 Northwest 23rd Street 


LOUISIANA 


LAFAYETTE 
Sterling Radio Products, Inc. 
1005 Cameron Street 


MARYLAND 


SALISBURY 
Radio Electric Service Co. 
736 South Salisbury Boulevard 


HEATH COMPANY 


Benton Harbor, 


MASSACHUSETTS 
BOSTON 
Audionics, incorporated 
1348 Boylston Street 
MICHIGAN 
ALLEN PARK 
Volta Electronics 
6716 Park Avenue 
DETROIT 
High Fidelity Workshop 
16400 West Seven Mile Road 
MINNESOTA 
MINNEAPOLIS 
Audio King Company 
913 West Lake Street 
NEW JERSEY 
ATLANTIC CITY 
Radio Electric Service Co. 
452 North Albany Avenue 
CAMDEN 
Radio Electric Service Co, 
513 Cooper Street 
MOUNTAINSIDE 
a Purchaser, Inc. 
021 U. S. Route #22 
NEWARK 
Federated Purchaser, Inc. 
114 Hudson Street 
NEW YORK 
BELLEROSE 
Cross Island Electronics, Inc, 
247-40 Jericho Turnpike 
BROOKLYN 
Acme Electronics, Incorporated 
59 Willoughby Street 
FARMINGDALE 
em Elec. Distributors, Inc. 
34 Hempstead Turnpike 
FOREST HILLS 
Beam Electronics, incorporated 
101-10 Queens Boulevard 
HICKSVILLE 
Gem Elec. Distributors, inc. 
236 Broadway 
MINEOLA 
Arrow ova pesmi peenennee 
525 a Turnp 
MT. RNON 
Dene Radio Distributing Co., inc. 
70 East Third Street 
NEW YORK 
Arrow Electronics, Incorporated 
65 Cortlandt Street 
Harvey Radio Company 
103 West 43rd Street 


NO. CAROLINA 
CHARLOTTE 
sry eke Radio Supply Co, 
00 W. Morehead Street 
GREENSBORO 
Southeastern Radio Supply Co. 
404 N. Eugene Street 
FAYETTEVILLE 
Southeastern Radio Supply Co. 
525 Gillespie Street 
KINSTON 
Southeastern Radio Supply Co. 
408 N. Heritage Street 
RALEIGH 
Southeastern Radio Supply Co, 
414 Hillsboro Street 


OHIO 

CHILLICOTHE 

Buckeye Electronics Dist., Inc. 

565 North High St 
COLUMBUS 

Buckeye Electronics Dist., Inc, 

236-246 East Long Street 
abled 

Ham 'N Hi-Fi, 

826 fs North Main ‘Street 

Srepco, Inc. 

314 Leo Street 
HAMILTON 

Srepco, Inc. 

145 Highland Avenue 


livery, provides demonstration facilities, 
offers you a reliable source for parts and 
fast service. . 
or advise you on any problem that might 


. and stands ready to counsel 


This new service does not affect your 
continued privilege to buy directly from 
Heath Company if you prefer. 


you... 


OHIO 
MIDDLETOWN 
Srepco, Inc. 
2104 Brentwood Avenue 
NEWARK 
Buckeye Electronics Dist., Inc. 
114 Union Street 
PIQUA 
Srepco, Inc. 
R.R. #1, Box 308 
SPRINGFIELD 
Standard Radio-Springfield, Inc, 
1300 S. Paris Road 
ZANESVILLE 
Buckeye Electronics Dist., Inc, 
120 South Eighth Street 
OREGON 
PORTLAND 
Eccles Electric Company 
237 Northeast Broadway 
SALEM 
Cecil Farnes Compan 
440 Church Street, Northeast 
PENNSYLVANIA 
ALLENTOWN 
Federated Purchaser, Inc, 
1115 Hamilton Street 
EASTON 
Federated Purchaser, Inc, 
925 Northampton Street 
PHILADELPHIA 
Austin Electronics, Inc. 
1421 Wainut Street 
Radio Electric Service Co, 
701 Arch Street 
Radio Electric Service Co. 
3412 Germantown Avenue 
Radio Electric Service Co. 
5930 Market Street 
WILLOW GROVE 
Radio Electric Service Co. 
29 York Road 
YORK 
Radio Electric Service Co, 
1114 Roosevelt Extension 
RHODE ISLAND 
PROVIDENCE 
Audionics, Incorporated 
790 North Main Street 
TEXAS 
BEAUMONT 
Sterling Radio Products, Inc. 
1160 Laurel Street 
BRYAN 
Sterling Radio Products, Inc, 
2615 Texas Avenue 
DALLAS 
Hillcrest Records, Inc. 
6309 Hilicrest Avenue 
HOUSTON 
Sound Equipment, Incorporated 
2506 Crawford Street 
HOUSTON 
Sterling Radio Products, Inc, 
1616 McKinney Avenue 
LUFKIN 
Sterling Radio Products, Inc. 
428 Atkinson Street 
VIRGINIA 
ARLINGTON 
Key Electronics, Inc. 
126 South Wayne Street 
WASHINGTON 
SEATTLE 
Seattle Radio Supply, Inc, 
2117 Second Avenue 
WISCONSIN 
MADISON 
Hi-Fi Corner 
401 State Street 
Satterfield Electronics, Inc. 
1900 South Park 
MILWAUKEE 
Hi-Fi Center 
4236 West Capitol Drive 
Netzow's 
2630 North Downer Avenue 


Careful selection of reliable qualified dealers is a slow 


process... 
been covered. Thank you. 


so please bear with us if your area has not 


C 


A subsiaiary |e Daystrom, Inc. 
- / 


Compatible Stereo 
for AM Stations 


Stereo channel transmitted 
by frequency modulating the 
AM station's regular carrier. 


AN AM stereo broadcasting system 
using simultaneous amplitude and 
frequency modulation of the carrier 
was demonstrated recently by the 
Westinghouse Electric Corp. The new 
system allows a person with an or- 
dinary AM receiver to pick up both 
stereo channels simultaneously, there- 
by resulting in a completely compatible 
monophonic signal. For stereo recep- 
tion it is possible to use two ordinary 
AM receivers, but with one tuned 
slightly above the carrier and the 
other tuned slightly below. It is also 
possible to use a specially designed 
single receiver and auxiliary speaker 
as shown below. 

In the new system, the sum of the 
two stereo channels is used to ampli- 
tude modulate the carrier of a regular 
AM station in the conventional way. 
The difference between the two chan- 
nels, in a band from 300 to 3000 cps, is 
used to frequency modulate the same 
carrier simultaneously. Narrow-band 
FM is used (+3 ke. deviation) so that 
no adjacent channel interference is 
produced. 

When ordinary AM receivers are 
used for this stereo system, they are 
detuned in order to recover the two 
stereo channels by means of slope de- 
tection. By detuning one receiver 
above and the other receiver below the 
carrier, a matrixing or mixing effect 
occurs that applies only the left-chan- 
nel signal to the left speaker and the 
right-channel signal to the right 
speaker. 

A proposal for a test on-the-air 
demonstration has been submitted to 
the FCC. When this authorization is 
received, test programs will be 
conducted. —0- 


Block diagram of AM stereo receiver. 


\ SJ ANTENNA 


CONVERTER 


Le 
AMPLIFIER 


FM AM 
DETECTION DETECTION 


ae | L+R 
7 


SUBTRACTOR 


L-R 


Lx 


2R 


RIGHT SPEAKER 


ELECTRONICS WORLD 


LEFT SPEAKER 


VOOS TO ROHN 


LOOK TO THE FOREMOST NAME 

IN THE COMPLETE LINE OF HOME TV, 
AMATEUR AND COMMUNICATION 
TOWERS, PLUS A COMPLETE LINE 

_ OF INSTALLATION NEEDS. 
You'll find that the ROHN dine is 
complete. It gives you better products 


ALL TV installation needs! 


at a better price. Practically all ROHN 
products are available in the finest of fin- 
ishes .. . hot-dipped galvanizing! Rely on 
the dependable name for ALL your needs 
—ROHN.. .. today one of the largest 
manufacturers of a complete line of this 
type equipment. 


TOWERS = [= 


“i No. 25 therounnoe. | 3 te - 


25 tower is one of the finest 
ever designed... a full 33% 
stronger and more durable 
than ‘‘similar sized'’ towers. 
This is achieved by amazing 
zig-zag cross bracing design 
combined with highest grade 
steel and heavy-duty steel 
side-rail tubing. This superior 
strength means that this tower 
can ordinarily be installed self- 
supporting to 50 feet or guyed 
to 200! It is truly the finest tow- 
er of its kind for home televi- 


— 


it 
Fold-over The No. 25, 


as well as heavy-duty No. 40 
communication tower, can be 
converted into ‘‘fold-over’’ 
towers for amateur use... the 
only tower of its kind. They let 


2 RE Ls Re Ss le 


sion reception. 
No. 6) 


This ROHN tower features the 
well-known ‘magic triangle’, 
the cross-bracing construction 
that is unequalled in strength 
and durability. Also available 
self-supporting, or guyed to 
about 150 feet. 


Complete communications catalog sent on request! 


you work ‘‘on the ground!"’ 


¢ Communications 


FIVE complete lines of commu- 
nication towers are available 
to fulfill practically any need, 
including a 130 foot true 
heavy-duty communication 
tower that is completely self- 
supporting and guyed models 
up to 600 feet! 


e*eeeee#e#e#+8fee#e#*¢ 


PWS ALL TH2S2 ROHN DESIGNED ITEMS 


Telescoping masts —Unexcelled in design, Roof towers —Available in 10, 5 and 3 Tubing—Just what you want: 6” expanded Bases— Wide variety of roof mount bases 
structure and strength, with several exclu- foot heights. Most of them are collapsible end with 2" taper to form a solid locking Special locking feature. Also available is 


sive features! All popular sizes, heights ond for eosy shipping. Ideal in use—a ROHN joint! High ca 
weights available, “big-seller’’. foot lengths, 
18 gauge. 
Get the full and complete catalog from 
your ROHN representative. 


ROHN Manufacturing Company 


116 LIMESTONE, BELLEVUE 
PEORIA, ILLINOIS 
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rbon steel. Available 5, 10 cast aluminum roof mounts and many other 


1%", 1%" diameter, 16 and types. 


ROHN Manufacturing Company 
116 Limestone, Bellevue 
Peoria, Illinois 


Please send me literature on full line of ROHN products. 


Firm 


Name 


Address 


City 


A 
SOUND 
APPROACH 
TO 
BETTER 

SOUND... 


eg 
pase 


Sonoramic offers you so many ex- 
clusive extras. By combining the 
finest materials and processing 
techniques with the highest 
research and technicai skills Sono- 
ramic brings you a magnificent tape 
that will brilliantly reproduce the to- 
tal recordable frequency spectrum. 


1. CASE: Shatterproof plastic contain- 
er for permanent protection; stores any- 
where on wall, bookcase or table for easy 
access. 


2. REEL: vV-siot per- 
mits jiffy self-threading. 
Permanently imprinted 
with Selection-Finder 
and easy write-on 
surface. 


3. INDEXING: Case 
includes pressure sen- 
sitive front and side 
labels. Permits type- 
written tabs of all 
recordings. 


e Tape-time ruler indicates 
footage and recordingtime. 
gw Write Dept. N5 


namécés CORPORATION, 
Lodi, New Jersey 


| unit 
| levels to be adjusted from anywhere in 
| the listening area. 


Why settle for ordinary tage When” 


FISHER REMOTE CONTROL 
Fisher Radio Corporation, 21-21 44th 


| Drive, Long Island City 1, N. Y. has 


remote control 
stereo speaker 


just released a new 
which permits 


The Model RK-1 is designed to be 
used with the company’s 400-C Master 


Audio Control and consists of a con- 
trol assembly, 30 feet of connecting 
cable, and an adapter plug for connec- 
tion to the main unit. The adapter 
plug is color-coded to simplify con- 
nections. 

The control assembly may be held in 
one hand and its two control knobs 
rotated with the thumb or index finger. 
In operating position, the knob on the 
left regulates the level in the speaker 
to the left of the listener and the right 
knob controls the volume of the speak- 
er on the right. Each control has a 
range of from zero level to full volume 
as set on the 400-C, permitting the 
RK-1 control to be used to cut off the 
volume completely on either channel 

The control is housed in an ivory 
plastic case measuring 4” x 2%” x14”. 


AIR-CORE INDUCTORS 
C & M Coils, 3016 Holmes Avenue, 
N. W., Huntsville, Alabama has an- 
nounced the availability of a new line 


of air-core inductors for crossover 
networks which is being offered in 80 
values in #17 wire and 52 values in 
#16 wire. 

All of the inductors are oven baked, 


| calibrated, and spaghetti applied to the 


7” tinned leads. The units are then cot- 


ton wrapped, dipped in varnish, baked, 
and rechecked. Inductors are supplied 
with + 10% tolerance. 

The inductors available in No. 17 
Formvar copper wire range in value 
from .05 mhy. to 12 mhy. The No. 16 
Formvar copper wire units have in- 
ductances ranging from 5 to 20 mhy. 

The company will forward a copy 
of its brochure on request. Complete 
electrical and physical specs are pro- 
vided on each inductor. 


UNITED AUDIO'S CHANGER 

United Audio Products, 2024 E. 19th 
Street, New York 3, N. Y. has entered 
the changer field with a combination 
professional 4-speed turntable and de- 
luxe record changer. 

The Dual-1006 will track and oper- 
ate the automatic cycling mechanism 
with as low as 2 grams stylus pressure. 
The unit includes a built-in direct- 


reading pressure gauge to insure opti- 
mum cartridge operation and long 
record life. 

The 5%-pound turntable is lami- 
nated and concentrically girded to re- 
tain dynamic balance and plano sur- 
face. The powerful motor enables the 
turntable to reach full speed within 
14 second from dead start. The motor 
uses a new rigid equipoise suspension 
principle which eliminates vertical 
rumble. 

A one-piece tonearm, employing a 
lock-key snap-in cartridge holder and 
double set of direct acting ball bear- 
ings for both vertical and horizontal 
axes, avoids multiple arm resonance 
and minimizes cartridge vertical am- 
plitude distortion. The new design of 
the arm achieves perfect vertical and 
lateral tracking at all times by main- 
taining a constant 90-degree relation- 
ship between arm pivot axis and car- 
tridge axis, according to the company. 

The “stereo-mono” switch includes 
a phase-cancelling feedback circuit 
which removes vertical noise signals 
that result when monophonic records 


are played with stereo cartridges. 


The changer mechanism will operate 
with any diameter record from 5” to 
12” and intermixes ten records in any 
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HERE'S HOW IT HAPPENS. Back emission from 
overheated plate to filament brings about most rectifier 
failures. The reverse current mounts. . . filament coating is 
stripped . . . filament becomes overheated ... soon burns out. 


HERE'S HOW IT IS ELIMINATED. Recognizing the 
vulnerability of rectifiers to premature failures, CBS- 
Hytron instituted a continuing program to get rid of them. 
As a result, the 5U4GB, for example, has a new larger- 
diameter plate that runs cooler. And the plate material is 
non-emissive. A taller bulb also operates at lower tempera- 
tures; permits depositing the getter inside cooler dome for 


THE CBS FAMILY * CBS-HYTRON - CBS /NTERNATIONAL - CBS LABORATORIES 
CBS NEWS + CBS RADIO - CBS TELEVISION NETWORK - CBS TELEVISION 
STATIONS - COLUMBIA RECORDS - LEADERS IN ELECTRONIC COMMUNICATIONS 
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Back emission 


MAJOR CAUSE OF POWER RECTIFIER FAILURES 


eliminated in S5U4GB 


improved getter action. Additional features include: a firmly 
anchored filament of purer tungsten . . . a ruggeder stem 
... and improved high-vacuum techniques. 

Results? Dynamic “‘blast’’ tests brutally cycle the CBS- 
Hytron 5U4GB between 6.8 and 4 volts with 800 volts plate 
potential. Yet back emission is less than one microampere. 
HERE'S WHAT IT MEANS TO YOU. Virtually elimi- 
nated callbacks for the 5U4GB put more money into your 
pocket. Prove it. Demand the CBS-Hytron 5U4GB. Insist 
on the premium quality at regular prices that is yours in all 
CBS-Hytron tubes. 


tubes 


® 
CBS-HYTRON, Danvers, Massachusetts 


A Division of Columbia Broadcasting System, Inc. 
89 


TUBE PROBLEM: 


An amplifier 
manufacturer was 
plagued by noise, 
microphonics and hum 
that developed in the 
high gain stages of his 
amplifiers. Sonotone 
engineers were 
consulted on the 
problem. 


SONOTONE 
SOLVES IT: 


Sonotone engineers 
discovered that they 
could correct all three 
complaints by 
redesigning just one 
tube. 


RESULTS: 


The heater element 
was changed to a coil 
heater, eliminating 
the hum. And rigid 
controls on the mount 
structure and 
processing reduced 
microphonics and 
noise. This resulted in 
the Sonotone reliable 
type 7025. It’s now 
available for initial 
equipment and 
replacement purposes, 


Let Sonotone help 
solve your tube 
problem, too. 


Sonotone.: 


Electronic Applications Division, Dept. TN-59 
ELMSFORD, NEW YORK 


Leading makers of fine ceramic cartridges, speakers, micro- 
phones, tape heads, electron tubes 
in Canada, contact Atlas Radio Corp., Ltd., Toronto 


sequence. In addition, an “elevator 
action” changer spindle design pre- 
serves record centers and grooves by 
separating the bottom-most record 
from the stack to an interim position 
before its travel to the turntable. 

Detailed literature on the “Dual- 
1006” is available on request. Address 
your letters to Desk 6 at the previously 
mentioned address. 

STEREOPHONES 

Koss Incorporated, 2227 North 31st 
St., Milwaukee 8, Wis. has just re- 
leased its Model SP-3 “‘Stereophones” 

a specially constructed headset 
which permits the reception of two- 
channel sound with complete privacy. 

The headset covers the full fre- 
quency range of 30 to 15,000 cps by 
means of 34-inch dynamic reproducers 


incorporated in each earphone. Since 
the ‘“‘Stereophones” have an impedance 
of 4 ohms they can be connected di- 
rectly across the amplifier’s output or 
speaker’s voice coil and thus no extra 
wiring within the amplifier is required. 

Adapters are also available for 600- 
and 10,000-ohm impedances, permitting 
the units to be used for monitoring 
purposes. The units come complete 
with 8 feet of cable and a plug. Local 
high-fidelity equipment dealers and 
electronic parts jobbers are handling 
this new item. 


ERIE CERAMIC CARTRIDGE 

Erie Technical Ceramic Division, 
State College, Penn. has just released 
a single-ceramic-element stereo car- 
tridge which is the product of several 
years of development. 

The new unit offers a dynamically 
balanced single ceramic element in 


which both channel outputs are devel- 
oped—making them inherently equal. 
Freedom from resonance peaks is ob- 
tained through oil damping. 


Marketed under the tradename “ST- 
ERIE-O,” the new cartridge is avail- 
able for immediate delivery. The Mod- 
el 1304 cartridge has .7 mil diamond 
and 3 mil sapphire styli while the Mod- 
el 1303 has dual sapphires. These mod- 
els are supplied in kit form, including 
a 2-foot length of shielded cable and 
necessary hardware for conversion. 

Separation is 20 db over the full 
audio frequency range. Response is 20 
to 16,000 cps with output voltage .5 volt 
r.m.s. at 1000 cps, each channel. Com- 
pliance is 3x10~° cm/dyne, vertical 
and lateral. Recommended load is 2 
megohms and recommended tracking 
pressure is 5-6 grams. The unit is com- 
pletely compatible. Mounting dimen- 
sions are EIA standard 7%.” and 1%” 
centers. 

Further details on these new car- 
tridges are available from the firm’s 
authorized distributors. 

EICO 14-WATT AMPLIFIER 

Electronic Instrumen?: Co., Inc., 
33-00 Northern Blvd., Long Island City 
1, N. Y. has announced the availability 
of a 14-watt high-fidelity power am- 
plifier which has been designated as 
the HF-14. 

The new unit has a Williamson-type 
circuit and a push-pull EL84 output 
stage. A standard octal socket is pro- 
vided for powering the HF65A and 
HF61A preamps. 

The unit is rated at 14 watts con- 
tinuous, 28 watts peak. Frequency re- 
sponse is 15 to 100,000 cps +.5 db at 1 


watt and +1.5 db from 15 to 125,000 
cps. At 14 watts the response is 25 to 
25,000 cps +.5 db and +1.5 db from 20 
to 60,000 cps. 

Speaker connections are provided 
for 4-, 8-, or 16-ohm voice-coils. The 
unit draws 65 watts at 117 volts a.c. 
The entire amplifier measures 3%.” x 
12”x 4”. It is available both in kit 
and factory wired versions. An en- 
closure (E-6) is available at extra cost. 


TAPE DECK HOUSINGS 

Viking of Minneapolis, Inc., 9600 
Aldrich Avenue South, Minneapolis 20, 
Minn. has recently released two furni- 
ture cabinets for housing its 75 and 85 
Series tape decks and related tape sys- 
tem components. 

The W3SX cabinet will accommodate 
either a 75 or 85 tape deck, together 
with a single recording amplifier or two 
playback preamps. Designed for table 
or shelf mounting, the enclosure can 
serve as a tape center for the music 
system. 

For the stereo system, the W4SX 
cabinet will house a 75 or 85 tape deck 
and two vertically mounted recording 
amplifiers. A bottom panel (below the 
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tape deck) is removable for custom in- 
stallation of a power amplifier or mixer 
controls. 

Full details on these new units are 
included in the firm’s accessory cata- 
logue, Form 692, which is available 
from the manufacturer on request. 

G-E SPEAKER ENCLOSURE 

General Electric Company, West 
Genesee St., Auburn, N. Y. has an- 
nounced the re- ue] 
lease of a new | 
5-cubic-foot “dis- 
tributed port” 
12-inch speaker 
enclosure, the 
“Stereo Classic” 

EN-50. 

The enclosure 
is proportioned 
for minimum 
width and its ; 
height is compatible with the firm’s 
EQ-1-series equipment cabinet. It has 
a recessed matching wood base and is 
available in mahogany, blonde oak, 
cherry, and walnut genuine wood 
veneer finishes. 

With a high-quality 12” coaxial or 
biaxial speaker, the EN-50 series has 
more than double the’ low-frequency 
power output capability (up to 4 db) 
of closed type enclosures, according to 
the company. Its response is clean 
down to 35 cycles. 

The enclosure features an optional 
front panel tweeter mount opening, 
with removable cover plate, for tweet- 
ers of 4-inches o.d. or less. The larger 
front panel opening accommodates all 
makes of 12” speakers. The seven 
“distributed port” openings are in the 
rear panel. 

Further information on this new 
series of enclosures is available from 
the company on request. 

MULTIPLE SPEAKER SWITCH 

Olson Radio Warehouse, 260 S. Forge 
St., Akron, Ohio has added the SW-130 
multiple-speaker selector switch to its 
line of audio accessories. 

The new unit enables the user to 
connect and control up to six remote 
speakers without affecting impedance 
match at the sound source. The switch 
is designed for use with either 4- or 8- 
ohm speakers. 

The device features simplified slide- 
type switches with six 4-ohm, 2-watt 
resistors and six 8-ohm, 2-watt resist- 
ors and easy-to-follow wiring instruc- 
tions. The switches are mounted on a 
brushed brass panel suitable for cus- 
tom mounting on hi-fi or p.a. control 
panels. The panel size is 33¢”x2%4”, 

“CROWN"™ STANDARDS UPPED 

International Radio é& Electronics 
Corporation, Elkhart, Ind. has an- 
nounced that guaranteed standards 
have been raised on its 1959 “Crown 
Stereo X” tape recorder. 

The new unit has two-track or four- 
track heads, is of all-aluminum con- 
struction, offers three speeds (15, 714, 
3% ips) has three motors and provides 

(Continued on page 94) 
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Are you a recording engineer? 


‘No, Ima plumber 


... but | know good recording tape”’ 


Avniotarr, the thinking recordist’s tape, gives you the full, rich 
reproduction so satisfying to the happy audiophile — be he doctor, 
lawyer or Indian chief. Because behind every reel of Audiotape are 
two decades of research and development in sound recording. 

When you buy a reel of Audiotape you’re getting the tape that’s 
the professionals’ choice. Why? For example, the machines that coat 
the oxides onto the base material are unique in this field — designed 
and built by Audio engineers who couldn’t find commercial machines 
that met their rigid specifications. Then there’s the C-slot reel — the 
fastest-threading reel ever developed. For that matter, there’s the 
oxide itself — blended and combined with a special binder that elim- 
inates oxide rub-off. 

There are many more reasons why the professionals insist on 
Audiotape. They know that there is only one quality of Audiotape. 
And this single top quality standard is maintained throughout each 
reel, and from reel to reel — for all eight types 
of Audiotape. That’s what makes 
Audiotape the world’s finest magnetic 
recording tape. For recording engineers, 
doctors, garbage men, investment brokers, 
sculptors ...and plumbers! 


Manufactured by AUDIO DEVICES, INC. 
444 Madison Ave., New York 22, New York 
Offices in Hollywood & Chicago 


ow Aenight-kit 


A PRODUCT OF ALLIED RADIO 


never before such performance...such styling at so low a price... 


tremendous value at only 


only $4.45 down 


SAVE UP TO 50%... COMPARABLE IN 
EVERY WAY TO WIRED AMPLIFIERS 
COSTING TWICE AS MUCH 


Includes two built-in preamplifiers 
for magnetic cartridges... 


Single selector switch for instant 
choice of desired operation... 


Separate bass and treb/e contro/s 
with boost and attenuation... 


Concentric volume control adjusts 
balance on each channel— 
plus overai// volume... 


OC on all preamp filaments 
for hum-free operation... 


Dual push-pull output circuitry for 
smooth, clear high-fidelity output... 


order from 


knight-kit 20-watt stereo hi-fi amplifier 


Newest complete stereo high-fidelity amplifier at an amazing low $44.50—the 
most sensational value ever offered in a stereo amplifier kit. It’s a pleasure to 
assemble. It’s a truly fine instrument—the worthy heart of the finest stereo hi-fi 
music system. Ideal for use with newest stereo records or stereo radio broadcasts. 
Delivers 10 watts per channel into each of two speaker systems for 20 watts of 
stereo—or 20 watts into one or more speakers for monaural use. Includes two 
fully integrated built-in preamps to accommodate magnetic cartridges. Single 
switch selects phono, tuner or auxiliary stereo inputs, plus stereo reverse on each; 
also switches monaural input to both amplifier channels. Has separate bass and 
treble controls with both boost and attenuation for complete control of tonal 
color. Special clutch-type concentric volume control permits individual channel 
balance adjustment, plus overall volume control. RIAA equalized for stereo 
discs. Has four pairs of stereo inputs: magnetic cartridge, ceramic cartridge, 
tuner and auxiliary. With switched AC accessory outlet for added convenience. 
Response is 20-20,000 cps, + 1.5 db. Hum and noise, better than 85 db below 
full output. Distortion less than 142%. Simple point-to-point wiring for easy 
assembly—even without previous electronic experience. Custom cabinet attrac- 
tively finished in French gray; aluminum front panel with ebony trim; 44 x 134% 
x 9’. With case, tubes, all parts, wires, solder and instructions. Shpg. wt., 27 Ibs. 


Model Y-773. Knight-Kit 20-Watt Stereo Hi-Fi Amplifier Kit. Net only. .$445° 
Easy Terms: Only $4.45 Down 


the world’s /fargesf electronic supply house 


enjoy building the very best 


es 


only knight-kits have 


for easiest building...no previous 
electronic experience needed 


Exclusive in all Knight-Kits, “‘convenience 
engineering” means special attention to every 
detail: resistors are carded and numbered for 
ease of selection...all parts and hardware 

are packaged in clear plastic bags for easy 
identification... wire is precut, stripped 

and color-coded to save time. Finally, 
Knight-Kits are world-famous for 


their step-by-step instructions 
and wall-sized picture diagrams 


see over 50 other fine 


knight-kits in the 1959 
Alllied Catalog...send for it [jes 


Stereo Deluxe Preamp 
60-Watt Stereo Amplifier 
Stereo Control 

30-Watt Amplifier 
25-Watt Basic Amplifier 
18-Watt Amplifier 
12-Watt Amplifier 
FM-AM Tuner 

FM Tuner 

Hi-Fi Preamp 

Speaker Systems, etc. 


“Span-Master"’ 4-Band 
Receiver 
“Space-Spanner™ Receiver 


“Ocean Hopper” Radio 

5-Transistor Portable 

2-Transistor Pocket Radio 

1-Transistor Radio 

Electronic Lab Kits 

Photoelectronic System, 
and many others 


Communications Receiver 
50-Watt Transmitter 
Self-Powered VFO 

100 ke Crystal Calibrator 
RF “Z" Bridge 

Code Practice Oscillator 


ONO DATS & 


\,9 


ALUED RADIO 


VTVM 

VOM's 

Tube Checkers 
Oscilloscopes 

RF Signal Generator 
Signal Tracer | 
Audio Generator 
Sweep Generator 
Capacity Checker 
R/C Tester 
Transistor Checker 
Flyback Checker 
Battery Eliminator 
Sub Boxes, etc. 


452-page 1959 
ALLIED CATALOG 
Send for this value-packed 
catalog featuring the 
complete KNIGHT-KIT line, 
as well as the worid’s 
largest stocks of everything 
in Electronics. Write today 
for this leading, money- 
saving Buying Guide. 


ALLIED RADIO CORP., Dept. 155-£9 
100 N. Western Ave., Chicago 80, Ill. 


—assembly is a marvel of 
simplicity. Your final reward 
is proud enjoyment of the 
superior performance 
designed into your 
Knight-Kit. 


[] Ship me Model Y-773 20-Watt Stereo Hi-Fi Amplifier. 
$____enciosed 
(J Send FREE ALLIED 1959 Catalog. 


Name 


38 years of experience in electronic kit design 


Address 


City State 


See wee es ee ee ee ee oe 


On “ 

é HIGHER POWER, 

g LOWER DISTORTION, 
EXTRA LONG LIFE! 


: 

8 . 

] ® Elements built 
4 and aligned to closest 


neeenee” 


+ engineering tolerance. 
. ® Mounts vertically, 

1 horizontally, angularly. 

8 « 32 watts output in ultra 
8 linear circuit with less than 
; 2% total harmonic distortion 
r without feedback. 

8 @ 50 watts output in class AB. 
8 Control grid of extra heavy 
’ copper rods for rigidity, 

@ alignment of elements and 
8 superior heat dissipation. 
8 s Oversize glass envelope. 
: ® Operates at higher 
t 
. 
. 
s 


working voltages. 
® Unconditionally 
guaranteed. 


Fame eww saeneanan oe” 


seeaco”®%? 


& 
selected by Leak, *=- 
Heathkit, Dynaco ¢o. uro 
and other OF ENGLAND, 
leading manufacturers. 


Genalex 


From the pioneer in ceramics for electronics 


SERIE! 


the new single 
ceramic element 
wee Stereophonic 
cartridge 
DYNAMIC BALANCING MAKES THE DIFFERENCE 


DYNAMIC BALANCING during manufacture provides full stereo repro- 
duction. SINGLE ELEMENT DESIGN offers balanced outputs; excellent 
separation of 20 db over full audio-frequency range, with equal outputs 
from both channels. Compatible with stereo and monophonic discs. 


SPECIFICATIONS 
RESPONSE: 20 to 16,000 cps. OUTPUT VOLTAGE: 0.5 vrms at 1 KC each channel. COMPLIANCE: 
3 x 10% cm/dyne, vertical & lateral. RECOMMENDED LOAD: 2 megohms. RECOMMENDED 
TRACKING PRESSURE: 5-6 grams. CHANNEL SEPARATION: 20 db. STYLII: Dual tip; 0.7 mil dia- 
mond or sapphire, and 3 mil sapphire. MOUNTING DIMENSIONS: EIA Standard 76” & 2” centers. 


For additional information, see your Authorized ERIE Distributor 


MAIN 


four mike inputs. At 15 ips, frequency 
response is 30 to 30,000 cps +2db with 


| flutter and wow .06% and noise ratio 


57 db; at 7.5 ips the figures are 20- 
20,000 cps +2 db, .08% and 54 db; 
while at 3.75 ips response is from 20 to 
11,000 cps +3 db, .8%, and 51 db. 

Write the manufacturer direct for 
complete specifications on this stereo 
recorder. 


AUDIO CATALOGUES 


TUNER MEASUREMENTS 
The Institute of High Fidelity Manu- 
facturers, 125 E. 23rd Street, New 
York, N. Y. has just released copies of 
its “Standard Methods of Measurement 
for Tuners” which is described as the 
first in a comprehensive program of 


measurement standards for component 


hi-fi equipment. 

Prepared by the Institute’s Stand- 
ard Committee in booklet form, the 
standard defines FM and AM terms, 


| operating conditions, requirements and 


characteristics of testing apparatus, 
FM and AM test procedures, and test 
procedures for AM-FM tuners. 

The Subcommittee on Tuners was 


| chairmanned by Daniel von Reckling- 


hausen of H. H. Scott, Inc. 

Copies of the standard are available 

from the Institute at a $1.00 a copy. 
“STEREO SIMPLIFIED" 

The high-fidelity stereophonic repro- 
duction of music in the home is clearly 
explained in the new booklet “Stereo 
Simplified” just released by Sonotone 
Corporation of Elmsford, N. Y. 

The booklet explains, in layman’s 
language, the entire process of stereo 
recording and reproduction. It is de- 
signed to help those who are interested 
in purchasing new stereo equipment 
as well as music lovers planning to con- 
vert present monophonic sets. 

The company’s hi-fi dealers will sup- 
ply copies of this booklet without 
charge upon request. 

“STEREO AND YOU" 

Pilot Radio Corporation, 37-50 36th 
Street, Long Island City 1, N. Y. has 
just published a new booklet entitled 
“Stereo and You” which is available 
for the asking. 

In this publication the company has 
endeavored to answer the questions 
that dealers and the public have been 
confronted with since the introduction 


| of stereophonic sound. 


BROCHURE ON STEREO 

The Consumer Products Division of 
Hoffman Electronic Corporation, 3761 
S. Hill St., Los Angeles 7, Calif. is offer- 
ing a four-page, illustrated brochure 
on stereophonic hi-fi. 

The two-color booklet also offers 
cabinet design and technical informa- 
tion on the firm’s 1959 line of stereo 
consoles and companion stereo speaker/ 
amplifiers. 

Those wishing a copy of this new 
booklet, “Stereo-Fi,’ should address 
their requests to Dept. K of the com- 
pany. —0- 


ELECTRONICS WORLD 


SOUND 
ON TAPE 


By BERT WHYTE 


_" news from the West Coast Hi-Fi 
Shows is pretty much along the lines 
of the previews I gave you last month. 
Most of the items I listed made their 
appearance, with one notable excep- 
tion .. . and this could be said to have 
more or less sounded the keynote of the 
shows as far as tape was concerned. In 
other words, the 3% ips, 4-channel car- 
tridge machines and tapes in this for- 
mat were, for all practical purposes, 
out of the picture. The anatomy of this 
debacle is very complicated and, to be 
quite candid, very “political” and I 
cannot go into it at this time. Suffice it 
to say that unless there are some dras- 
tic revisions in the thinking of certain 
companies, the cartridge concept is a 
long way from commercial realization. 
It will ultimately come about and un- 


doubtedly it will have its place in the | 


market, but I question whether it will 
ever loom very large as an item for the 
genuine quality conscious tape enthusi- 
ast. 

As a long range prediction, I would 
say that with the application of new 
materials and techniques, the 3%4 ips 
cartridge concept might be competitive 
in quality with the stereo disc and 
might fill the needs of a large segment 
of the tape market. For the “all-out” 
hi-fi quality tape boys, the ultimate 
goal will be the practical development 
of true 3-channel stereo. As even now 
the two-channel stereo tape and disc 
market is leading engineers into new 
avenues of experiment with the need 
for miniaturization of high-quality 
playback equipment, this will eventual- 
ly furnish the background for three- 
channel stereo systems of reasonable 
size and cost. Such systems are not in 
the cards for the immediate future. 

But in the long interim (and it may 
take years) before this tape Nirvana is 
achieved, there must be a reasonable 
and practical system of high-quality 
tape reproduction. Obviously to achieve 
widespread commercial success this 
system must be demonstrably superior 
to stereo disc and, of course, must be 
reasonably competitive in cost. To my 
thinking this means something on the 
order of reel-type 74% ips, 4-channel 
stereo tape. 

As reported to you last month there 
have been some stirrings of interest in 
this concept and if enough people get 
behind this idea, the tape industry may 
have found its “Operation Bootstrap.” 
Whether this or some other practical 
alternative is advanced, I think I can 
safely say that by the time the Fall 
hi-fi shows arrive, the tape business 
will have finally drifted out of the disc 
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DIMENSIONS: 

(8” system without base) 
135,” high, 1834” wide 
13>\,° deep 

STYLES AVAILABLE: 
Three matching decors 


contemporary 


traditional, provincial 


FINISHES AVAILABLE: 


Mahogany, walnut, oak 


IN ACOUSTICAL DESIGN 
BY STROMBERG-CARLSON 


Stromberg-Carlson announces a rev- 
olution in speaker system design! 

The world-famous Acoustical Lab- 
yrinth®—long acclaimed for its peer- 
less performance—is now available 
in small, compact systems! You get 
the cleanest, identifiable bass re- 
sponse—in shelf-size systems for 8’, 
12”, 15” speakers. 

Identification of sound in all fre- 
quencies is directly related to tran- 
sient response. Now STROMBERG- 
CARLSON HAS BROKEN THROUGH 
transient response limitations at low 
frequencies. How? WITH OUR ACOUS- 
TICAL LABYRINTH QUARTER-WAVE- 
LENGTH DUCT. 


The result: 
response! 

The phenomenal performance of 
these new Stromberg-Carlson speak- 
er systems is matched by their versa- 
tility. They are available with or 
without base. You mount them on 
shelf or table .. . on end or on the 
side—IN ANY WAY AND IN ANY LOCA- 
TION YOU CHOOSE! 

The new systems are available as 
(1) complete, factory-wired systems 
with speakers mounted; (2) as as- 
sembled labyrinths; (3) as unas- 
sembled labyrinth kits. 

Ask your dealer for a demonstra- 
tion now. He’s in the Yellow Pages. 


new superiority of 


“There is nothing finer than a Stromberg-Carlson” 


STROMBERG-CARLSON sc|cp 


A DIVISION OF GENERAL DYNAMICS CORPORATION 
1477 N. GOODMAN STREET + ROCHESTER 3,N.Y. 


Se 


LEADING SUPPLIER TO THE TAPE RECORDER INDUSTRY 


@ FOR DIRECT 
REPLACEMENT 


@ FOR UP-GRADING 


EQUIPMENT 


@ FOR STEREO 
CONVERSION 


Now replacement heads are available 
from the biggest supplier to tape recorder 
monufacturers .. . heads for most makes 
ond models . . . the finest components for 
every replacement or conversion job. 
Erase, record and 4-track stereo . . . com- 
plete specifications to help you cash in 
on the demand for tape recorder service. 


FREE...BOOKLET 


doldrums and will be scudding smartly 
before the “trade winds.” 


BRAHMS 

DOUBLE CONCERTO FOR VIOLIN 

AND CELLO 
David Oistrakh, violinist and Pierre 
Fournier, cellist with Philharmonic Or- 
chestra conducted by Alceo Galliera. 
Angel Stereo ST6001. Price $14.95. 

Well, I managed to scrounge an 
Angel tape and I can tell those of you 
who may be interested in Angel tapes 
that the amount brought into this 
country is quite limited and you have 
to hunt in the shops of tape specialists 
or check with some of the mail-order 
houses to find them. 

I have found the quality of the Angel 
tapes I have heard so far to be quite 
variable. As you probably know they 
utilize the “M/S” stereo recording 
technique (I have explained it in these 
pages before) and I have come to the 
conclusion that the results to be had 
from it depend to a great extent on the 
type of music that is recorded. As a 
general observation, these tapes exhibit 
far less directionality and more ‘‘middle 
fill” than tapes made to our 3-channel 
specification. Accordingly, in works of 
large dimensions and large orchestra- 
tions, the M/S works out: fairly well. 
In scores with leaner orchestration 
where instrumental separation and di- 
rectionality is important to the proper 
delineation of the music, it seems to 
miss its mark. 

This “Double Concerto” of Brahms is 
a case in point .. . the superb cello 
playing of Fournier can be fairly well 
positioned in the right channel and the 
fabulous Oistrakh violin occupies the 
“middle” channel, but both are subject 
to “wandering,” especially the violin 
which pops up in the left channel oc- 
casionally. Beyond this, the over-all 
sound is extremely diffuse, with an ap- 
parent lack of energy in the left chan- 
nel. In other words, directionality in 
this tape is definitely limited and I 
don’t think this will appeal to Ameri- 
can tastes. 

The tape was unusually quiet, but 


| I am afraid that this was accomplished 


ON 4-TRACK STEREO 
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USE COUPON 


MICHIGAN MAGNETICS, INC. 
DISTRIBUTOR DIVISION 
203 N. Wabash Avenue 
Chicago 1, III. 

Please rush me information on 4-track stereo. . . 
also details on heads for direct replacement and 
up-grading. 
(CD 1am a Service Dealer [] | oma Hi Fi Dealer 
(J | own a Recorder () | am a Ports Jobber 


NAME__ 


ADDRESS 


CITY. STATE. 


| 


at the expense of the top end as it 
seems to be lacking in any appreciable 
high frequencies. Nor do bass frequen- 
cies extend very far down. Add to this 
a recording perspective well away from 
the orchestra which, with the rever- 
berent acoustics, adds to the “form- 
lessness” of the sound. Its very lack of 
solid contours lends an unobtrusiveness 
which may appeal to some, but hardly 
endear it to the sound enthusiast. It is 
really a shame for here is a much- 
needed addition to the stereo tape 
repertoire and the performances of 
Oistrakh and Fournier are breathtak- 


| ingly beautiful. 


ee 


RACHMANINOFF 
PIANO CONCERTO #1 
Byron Janis, pianist with Chicago Sym- 
phony Orchestra conducted by Fritz 
Reiner. Victor CCS65. Price $10.95. 
This was one of the last Victor tape 
releases before the drought set in and 


somehow it got tucked away on my 
shelves where I just the other day 
found it! Janis is making something of 
a name for himself as an interpreter of 
Rachmaninoff and in this recording he 
gives a very good account of his talents 
in a reading that compares favorably 
with Rachmaninoff’s own. 

The sound has all of the stereo vir- 
tues and the plus of Chicago’s Or- 
chestra Hall acoustics for fine depth 
perspective. A good recording, but I 
wouldn’t say one of the very best from 
Victor. But evidently the company 
thinks otherwise, as this was one of the 
tapes with which it did a great deal 
of the early experimenting with the 
stereo discs and many copies of it were 
given to people as a demonstration of 
the potentialities of the stereo discs. I 
might add that on subsequent compari- 
son, the disc ran a very poor second to 
the tape. Perhaps the disc has been 
recut now in the light of more recent 
experience and fares a good deal bet- 
ter, but being admittedly prejudiced, 
I'd still place my dough on the tape! 


BEETHOVEN 

PIANO CONCERTO NO. 5 

(““EMPEROR” ) 

Jacob Lateiner, pianist with Vienna State 
Opera Orchestra conducted by Armando 
Aliberti. Westminster Stereo SWB9010. 
Price $14.95. 

Here is a stereo tape that should 
enjoy a brisk sale. This is excellently 
done on all counts. Lateiner may not 
have quite the refinement of Ruben- 
stein in his version, but this is first-rate 
playing with a very lovely tone produc- 
tion. 

Soundwise this is a dandy, with fine 
balance between piano and orchestra. 
The piano is in “ghost” middle .. . 
and stays put, and the orchestra is well 
distributed left, middle, and right with 
excellent directivity making for good 
instrumental separation. Over-all 
sound is very clean and spacious. High- 
ly recommended. —30- 


NOVICE COURSE POPULAR 


LLIED RADIO’S “Novice Code and 

Theory Course” for beginning radio 
hams has drawn a record enrollment in 
its just-completed Winter session. 

A total of 110 students registered for 
the 14-week Winter course—an increase 
of 50 over the Fall class. According to 
the company, this is believed to be the 
largest Novice course enrollment in the 
country. 

Classes are held in the company’s 
cafeteria Monday evenings from 7 to 9. 
The course is offered free and the firm 
supplies telegraph keys, headphones, 
and paper. Tapes and records are used 
to broadcast the code and students hav- 
ing difficulty can avail themselves of 
personalized instruction. At the end of 
the 14-week course most students have 
a receiving speed of 8 wpm—3 wpm 
faster than required for the Novice li- 
cense exam. 

Basic radio theory is given, covering 
the questions on the Novice exam. 
George Bercos, WO9WOV, and Joe Huff- 
man, W9BHD, both of Allied are the 
instructors. The class shows an amazing 
record of 66% successful FCC exams on 
the first try. —j0- 
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. - - for the matador — it comes 
when he can no longer play at the 
game of bravery, but must at last 
face up to the supreme test of his 
courage and greatness — when he 
must conquer or be conquered. 


..- for the turntable or changer — 
it comes when the stylus descends 
to the groove of a stereo record, to 
track as never before required .. . 
vertically as well as laterally, with 
lighter pressure, greater accuracy, 
less distortion and far more sen- 
sitivity—when the operation must 
be silent, smooth and flawless to 
permit the music to emerge with 
clarity, purity and distinction. 


Shorn of pretension and mere 


os 
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The DUAL-1006 


Juan Montero, matador. 

From BULLFIGHT, by permission of 
Simon and Schuster, Publishers. 
Copyright ©1958 by Peter Buckley. 


paper claims, every brand, every 
product of old must now face up 
to the new challenge wrought by 
stereophonic sound. Regardless of 
past laurels, it is today’s perform- 
ance that counts. 


The United Audio DUAL-1006 
... totally new, significantly dif- 
ferent ... is the only combination 
professional turntable and deluxe 
changer created for uncompro- 
mised stereo and monophonic 
reproduction. 


We invite you to visit your author- 
ized United Audio dealer . . . to 
submit the DUAL-1006 to the most 
demanding of tests ... to see and 
hear it in its “moment of truth.” 


combination professional turntable | deluxe changer for uncompromised stereo and mono reproduction 


Actually tracks and operates auto- 
matically or manually with only 2 
grams stylus pressure. 


Choice of heavy, large diameter 
turntables* — new laminated con- 
centrically-girded design retains 
dynamic balance and plano surface. 


Rigid equipoise motor suspension 
principle eliminates vertical rumble. 


Built-in direct reading stylus pres- 
sure/tracking force gauge. 


Totally new design one-piece tone- 
arm — provides perfect vertical and 
lateral tracking — no multiple arm 
resonance or cartridge vertical am- 
plitude distortion. 


Truly freefloating tonearm — unique 
clutch disengagement for complete 
freedom. 


Multiple transmission motor drive 
uses individual gears for each speed 
— automatic disengagement makes 
“flat spot thumping” impossible. 


*3\% lb. standard; 5% lb. optional at small extra cost. 
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Stereo-mono switch has phase-can- 
celling feedback circuit to remove 
vertical noise signal from mono rec- 
ords played with stereo cartridge. 


Obsolescence-proof intermix for 
present or future record sizes. 


Elevator action changer spindle safe- 
guards record grooves and centers. 


True manual (or automatic) single 
play — permits setting tonearm on 
rotating or motionless turntable. 


united @judio 


PROOVUCTS or DIisTIncTion 
Dest 202-4 East 19th St., New York 3, N. Y. 
Please send full details to: 

NAME eT RE ee ie 
ADDRESS Poe cnnianbaaiaies 


GUE csccnisse ictnnnsesedNiesicids | Seer 


SUPERIOR’S NEW MODEL 77 


WITH NEW 6” FULL-VIEW METER 


Compre v0 any pasthtopeck V. T. V. M. made 
by ony other manufacturer at ony price! 


e Uses new ett = 0 printed circuitry. 
e Employs a 12AU7 amplifier and 
two 9006's as fe. vol 

to assure maximum stability e iso- 
lated from the measuring circuit by a bal- 
anced push-pull amplifier. e Uses selected 
1% zero temperature coefficient resistors as 
multipliers. 


AS A DC VOLTMETER: The Model 77 is in- 
dispensable in Hi-Fi Amplifier servicing and 
a must for Black and White and color TV 
Receiver servicing where circuit loading can- 
not be tolerated. 


AS AN ELECTRONIC OHMMETER: Be- 
cause of its wide range of measurement 
leaky capacitors show up glaringly. Be- 
cause of its sensitivity and low loading, 
intermittents are easily found, isolated 
and repaired 


SPECIFICATIONS 
« DC VOLTS —0 to 928 /08/100/a00 (8/1 eS AS AN AC VOLTMETER: 
volts at 11 megohms ut eee. AC Measures RMS value if sine 
VOL (RMS) —0 to 3/18/78/180 0 /780/ wave, and peak-to-peak value 


1,500 volts. e AC VOLTS (Peak to 


8/40/200/400/800/2,000 volts. ELECTRONIC ages that determine the “‘black”’ 
,000 


Lt —0 to ohms/10,000 ohms/ level in TV receivers are easily 

100, 000 mei megohm /10 CT yl 4 read. 

Ib, 10 db to 38 db, + 30 db to es lete with operating 
2 ss db. All ve AA 0 db = + .006 watts (6 mw) instructions, probe leads, and 
into a 500 rh line e (1. T3v). < 4 — steamlined carrying case. Op- 
METER — For ¢ tor full erates on 110-120 
scale range of 0 to 1.8/7.6/37.5 S740 /180/375/750 volt 68 cycle. Only, $ 
volts at 11 megohms bn hony 


SUPERIOR’S NEW MODEL TV-50A 


GENOMETER 


7 Signal Generators in One! 


R. Fy. rx} Gums ree: 100 Kilo- 


tals Las , 4 “60 "iseeacycles to 180 
Megacycles on powerful harmonics. 
VARIABLE AUDIO FREQUENCY 
GENERATOR: Provides a variable 300 
—_ . 20,000 cycle peaked wave audio 
signal. 


MARKER GENERATOR: The follow- 
ng markers are he 189 Ke.; 
62.5 Ke., 456 = , 600 Kce., 1000 Ke. 
00 K 1600 K ; 2000 Ke., 2500 Ke., a 
3579 Ke., 4.5 Mc., 5 Mc., 10.7 Mc., 
(3579 Ke. is the color burst frequency.) 


 R.F. Signal Generator for A.M. 
 R.F. Signal Generator for F.M. 
Audio Frequency Generator 
|” Marker Generator 

Bar Generator 

Color Dot Pattern Generator 

| Cross Hatch Generator 


This Versatile All-Inclusive GEN- 
ERATOR Provides ALL the Outputs 
for icing: 


@ A.M. RADIO @ F.M. RADIO @ AMPLIFIERS 


@ BLACK AND WHITE TV @ COLOR TV 


a GENERATOR: Pattern consists 
4 to 16 horizontal bars or 7 to 20 
vertical bars 
DOT PATTERN GENERATOR (FOR 
COLOR TV): The Dot Pattern pro- 
jected on any color TV Receiver tube 
by the Model TV-50A will enable you 
to adjust for proper color convergence. 
CROSS HATCH GENERATOR: The 
pattern consists of non-shifting hori- 
zontal and vertical lines interlaced to 
provide a stable cross-hatch pa 


The Model TV-50A comes 
miy 


operating instructions. O: 


SUPERIOR’S NEW MODEL 80 


20,000": "ALLMETER 


THE ONLY 20,000 OHMS PER VOLT V.O.M. SELLING FOR LESS 


THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES: 
: a INCH FULL-VIEW METER provides 
large a calibrations No squint- 
ing or guessing when you use Model 80. 
rd MIRRORED SCALE permits e accu- 
rate —— where fractional read- 
ings are important. 
rd CAPACITY TRANGES permit you to ac- 
curately “y+ all condensers from 
.00025 MFD to 30 MFD in addition to the 
resistance and 


y~ ~ g Be —_— current, 

Cd HANDSOME “SADDLE- STITCHED CAR- 
RYING CASE included with Model 80 
Allmeter at no extra charge enables you 
to use this fine instrument on outside 
calls as well as on the bench in your shop. 

SPECIFICATIONS: 
7D. A a RANGES 
a sensitivity of 20,000 Ohms per 


6 A.C. VOLTAGE RANGES: 
( “ @ sensitivity of 5,000 Ohms per 


Volt) 
0 to 0/5 (re (ane (s00/ tee Volts. 


NOTE: The line cord is used only for 


capacity measurements. Resistance 3 RESISTANCE RB. 
ranges operate on self-contained bat- 4 = 2,000/200,000 Ohms. 0-20 Meg- 
teries. FEATURES: 
2 cAPAcrry RANGES: 

e A built-in Isolation Transformer 00025 fd. 3 
automatically isolates the Model 80 Mid. Mid. to .3 Mfd., .05 Mid. to 30 
from the power line when capacity 5 D.C. CURRENT RANGES 
service is in use. 9-75 Microamperes, 0 te 15/15/780 

e Selected, 1% zero temperature co- illiamperes, 0 4 15 Am 
efficient metalized resistors are used 3 DECIBEL RANGE! 


as multipliers to assure unchanging — 6 db to + 18 db. 2 14 db to + 38 db 
accurate readings on all ranges. + 34dbto + 58d 

Model 80 Allmeter comes complete with operating itis 

tions, test leads and portable carrying case. Only 


vo iy 
0 to £0 (98/100 (ose (eee /2800/ TAO Uets. 


SUPERIOR’S NEW MOD 


ALL PURPOSE BRIDGE 


For the first time ever: ONE TESTER PROVIDES ALL THESE SERVICES! 


ivs 4 CONDENSER BRIDGE 
with a range of .00001 Microfarad te 
1000 Microfarads (Measures power fac- 
tor and leakage too.) 


ivs a RESISTANCE BRIDGE 


with a range of 100 ohms to 5 megohms 


its A SIGNAL TRACER 


vale will enable you to trace the sig- 

from antenna oe ao of all 
A and to fina pinpoint the 
exact cause of hey whether it be a 
part or circuit defect. 


ivs A TV ANTENNA TESTER 


The TV Antenna Tester section is used 
first to determine if a ‘‘break’’ exists 
in the TV antenna and if a break does 
exist  - specific point (in feet from 
set) where it is. 


SPECIFICATIONS: 


CAPACITY BRIDGE SECTION 

nges: .00001 Microfarad to 1000 
Microfarads. Will also locate shorts, 
and leakages up to 20 megohms. Meas- 
ures the power factor of all condensers 


from .1 000 Microfarads. (Power 
factor is the ability of a condenser to 
retain a charge and thereby filter 
efficiently.) 


RESISTANCE BRIDGE SECTION 

2 Ranges: 100 ohms to 5 megohms. 
Resistance can be measured without 
disconnecting capacitor connected 
across it. (Except, of course, when the 
R C combination is part of an R C 
bank.) 


Model 76 comes complete — all accessories at, R. F, 


and A.F. Probes: Test 
Nothing else to buy. Only 


SIGNAL TRACER pacee 
With the use of the R. and A.P. 
Probes included with the” Model 76, you 
can make stage gain measurements, 
locate .-- loss in R.F. and Audio 
stages, localize faulty stages, locate 
~~ BY and hum, etc. Provision has 
been made for use of phones and meter 
if desired. 


TV ANTENNA TESTER SECTION 

Loss of sync., snow and instability are 
only a few of the faults which may be 
due to a break in the ——. so why 


200’ for 72 ohm coax and 


if to 350’ for 300 ohm ribbon. 6" 


and op instr 


RCA RADIATION COUNTER 


Endless experiments and discoveries in the 
new exciting field 


of nuclear energy are 


MNDICATES 
made possible when you acquire this finely 
RADIOACTIVITY os built I, See Saeee. 4 bay _,> 
rugged counter w was suitable for the 
i 3 WAYS! MADE TO SELL FOR $160°- OFFERED | FOR OMLY ¢ 30 prospecting of radlo-active ores such as. ura: 
1~BY NEON Much less than cost nium, thorium and radium nsuitable 
2- BY SPECIFICATIONS of Mas =) for laboratory work due to. the | ‘inability of 
an indication is obtained you switch to versely a laboratory counter, while being ex- 


Pon the extra sensitive 6306 Bismuth 
Geiger Counter Tube. Sensitivity is 
-015 Roentgens per hour (1 MR/HR=6600 


2.0 000/20, 000 counts per 
minute. ¢ Handy reset but- 
ton.e Ideal for survey work 
because the complete unit 
weighs only 5% lbs.e Sight 
and sound indications by 
neon flashes and headphone. Then when 


meter reading for exact measurements. 
e Decontamination easy with damp cloth 
applied to the wagmeanpeectes alumi- 
num case. e A radioactive specimen is 
included for instrument checking and 
experiments. e Included at no extra 
charge — U. 8S. Atomic Energy Commis- 
sion booklet titled ‘‘Prospecting with a 
Counter.” e R.C.A. Model WF-11AWB 
comes complete with self-contained bat- 
teries which provide over 200 
intermittent operation. 


EXAMINE BEFORE YOU BUY! 
USE APPROVAL FORM ON NEXT PAGE 


hours of aetive soocknen and A am 


tremely sensitive, could not withstand use in 
the field where it would be subjected to abuse 
and abnormally hard knocks. 

In the laboratory where determination of 
intensity (counts) of a reading are necessary, 
the WF-11AWB provides a for sur- 


i Re a 


L—— 4 with i set of batteries, 
arrying stra head ~yory a 


ELECTRONICS WORLD 


SUPERIOR’S NEW MODEL 82A 


Multi-Socket Type 


TUBE TESTER 


SPECIFICATIONS 


Tests over 600 tube types 

Tests OZ4 and other gas-filled tubes 
Employs new 4” meter with sealed air- 
damping chamber resulting in accurate 
vibrationless readings 

Use of 22 sockets permits testing all 
popular tube types and prevents pos- 
sible obsolescence 

Dual Scale meter permits testing of 
low current tubes 

7 and 9 pin straighteners mounted on 
panel 

All sections of multi-element tubes 
tested simultaneously 

Ultra-sensitive leakage test circuit will 
indicate leakage up to 5 megohms 


TEST ANY TUBE IN 
10 SECONDS FLAT! 


QQ) Turn the filament selector switch 


to position specified. 


Insert tube into a numbered 
socket as designated on our 


chart (over 600 types included). 
Press down the quality button— 


THAT'S ALL! Read emission 


quality direct on bad-good meter scale. 


Production of this Model was ae- 
layed a full year pending careful 
study by Superior’s engineering staff 
of this new method of testing tubes. 
Don't let the low price mislead you! 
We claim Model 82A will outperform 
similar looking units which sell for 
much more — and as proof, we offer 
to ship it on our examine before you 
buy policy 

To test any tube, you simply insert 
it into a numbered socket as desig- 
nated. turn the filament switch and 
press down the quality switch — 
THAT'S ALL! Read quality on meter. 
Inter-element leakage if any indi- 
cates automatically 


Model 82A comes housed in handsome, omnes Saddle- 
Stitched Texon case. Only 


SUPERIOR’S NEW MODEL TD-55 EMISSION TYPE 


TUBE TESTER 


= EXPERIMENTER or PART-TIME SERV- 
EMAN, who has delayed purchasing a higher 

parm Tube Tester. 

THE PROFESSIONAL SERVICEMAN, who 

needs an extra Tube Tester for outside calls 

THE TV SERVICE ORGANIZATION, which 

needs extra Tube Testers for its field men 


Speedy, yet efficient operation is accomplished by: 
1. Simplification of all switching and controls. 


2. Elimination of old style sockets used for 
testing obsolete tubes (26, 27, 57, 59, etc.) 
and providing sockets and circuits for 
efficiently testing the new Noval and 
Sub-Minar types. 

YOU CAN’T INSERT A TUBE IN WRONG 
SOCKET 

It is impossible to insert the tube in wrong 
socket when using the new Model TD-55 
Separate sockets are used, one for each type 
of tube base. If the tube fits in the socket it 
can be tested. 

CHECKS FOR SHORTS AND LEAKAGES BETWEEN ALL ELEMENTS — The 

Model TD-55 provides a super sensitive method of checking for shorts and 

leakages up to 5 Megohms between any and all of the terminals. Continuity 

between various sections is individually indicated. This is important, especially 
in the case of an element terminating at more than one pin. In such cases the 
element or internal connection often completes a circuit. 

“FREE-POINT’’ ELEMENT SWITCHING SYSTEM — The Model TD-55 incor- 

porates a newly designed element selector switch system which reduces the 

possibility of obsolescence to an absolute minimum. Any pin may be used as a 

filament pin and the voltage applied between that pin and any other pin, or 

even the ‘‘top-cap 

ELEMENTAL SWITCHES ARE NUMBERED IN STRICT ACCORDANCE WITH 

R.M.A. SPECIFICATION — One of the most important improvements, we 

believe. is the fact that the 4 position fast-action snap switches are all num- 

bered in exact accordance with the standard R.M.A. numbering system. Thus 

if the element terminating in pin No. 7 of a tube is under test, button No. 7 

is used for that test 
The Model TD-55 comes complete with operating instructions and $ 95 
charts. Housed in rugged steel cabinet. Use it on the bench—use 
it for field calls. A streamlined carrying case, included at no 
extra charge, accommodates the tester and book of instructions. 


SUPERIOR’S NEW MODEL TV-12 


TRANS-CONDUCTANCE 


TUBE TESTER 


TESTING TUBES 


@ Employs improved TRANS-CONDUCTANCE 
circuit. An in-phase signal is impressed on 
the input section of a tube and the resultant 
plate current change is measured. This pvro- 
vides the most suitable method of simulating 

the manner in which tubes actually operate 
Sin Radio & TV receivers, amplifiers and 
other circuits. Amplification factor. plate re- 
sistance and cathode emission are all cor- 
related in one meter reading 


@ NEW LINE VOLTAGE ADJUSTING SYS- 
TEM. A tapped transformer makes it possible 
to compensate for line voltage variations to 
a tolerance of better than 2¢, 


ALSO TESTS TRANSISTORS! 


@ SAFETY BUTTON—protects both the tube under test and the instrument meter 
against damage due to overload or other form of improper switching 


@ NEWLY DESIGNED FIVE POSITION LEVER SWITCH ASSEMBLY. Permits 
application of separate voltages as required for both plate and grid of tube 
under test, resulting in improved Trans-Conductance circuit 


TESTING TRANSISTORS 


A transistor can be safely and adequately tested only under dynamic conditions 
The Model TV-12 will test all transistors in that approved manner, and quality is 
read directly on a special ‘‘transistor only’’ meter scale 


The Model TV-12 will accommodate all transistors including NPN’s, PNP’s, Photo 
and Tetrodes, whether made of Germanium or Silicon, either point contact or 


junction contact types $ 50 


Model TV-12 comes housed in handsome 
rugged portable cabinet and sells for only 


NEW MODEL 83 


SUPERIOR’'S 


TESTER 


ene 
ona Rejuvenates ALL PICTURE TUBES 


ALL BLACK AND WHITE TUBES 


From 50 degree to 110 degree types 
—from 8” to 30” types. 


ALL COLOR TUBES 


Test ALL picture tubes—in the 
carton—out of the carton—in the 
set! 


@ Model 83 is not simply a rehashed 
black and white C.R.T. Tester with 
a color adapter added. Model 83 em- 
ploys a new improved circuit de- 
signed specifically to test the older 
type black and white tubes. the 
newer type black and white tubes 
and all color picture tubes 


@ Model 83 provides sevarate filament operating voltages for the older 6.3 
types and the newer 8.4 types 

@ Model 83 employs a 4” air-damped meter with quality and calibrated scales 

@ Model 83 oroperly tests the red, green and biue sections of color tubes 


individually—for each section of a color tube contains its own filament, 
plate, grid and cathode 
@ Model 83 will detect tubes which are apparently good but require rejuvena- 
tion. Such tubes will provide a picture seemingly good but lacking in proper 
definition, contrast and focus. To test for such malfunction, you simply 
press the rej. switch of Model 83. If the tube is weakening, the meter reading 
will indicate the condition 
Reiuvenation of nicture tubes is not simply a matter of applying a high 
voltage to the filament. Such voltages improperly applied can strip the 
cathode of the oxide coating essential for proper emission. The Model 83 
applies a selective low voltage uniformly to assure increased life with no 
danger of’ cathode damage 


Model 83 comes housed in handsome portable Saddle $ 38” 


Stitched Texon case—complete with sockets for all black 
and white tubes and all color tubes. Only 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER —NO CO. D. 


5 MOSS ELECTRONIC, “INC. 


Try any of the instru- Dept. D-598, 3849 Tenth Ave., 


ments on this or the 
facing page for 10 
days before you buy. 
If completely satisfied 
then send down pay- 
‘ment and pay bal- 
ance as indicated on 
coupon. No Interest 


ffinonss. Choraes 
Ka not com- 
pletely satisfied re- 
turn unit to us, no 
explanation neces- 
sary. 


cancelling all further obligations. 
© Model 77_ =‘ Total Price $42.50 
$12.50 within 10 davs. Balance 
$6.00 monthly for 5 months. 
© Model 76 = Total Price $26.95 
$6.95 within 10 days. Balance 
$5.00 monthly for 4 months. 

0) Model TD-55... Total Price $26.95 
$6.95 within 10 davs. Balance $5.00 
monthly for 4 months. 

ee 


May, 1959 


New York 34, N. Y. 


Please send me the units checked on approval. If 
completely satisfied I will pay on the terms specified 
with no interest or finance charges added. Other- cit 

return after a 10 day trial positively 7 


0 Model TV-50A _ Total Price $47.50 Model 80... Total Price $42.50 
$11.50 within 10 davs. Balance $12.50 within 10 days. Balance 
$6.00 monthly for 6 months $6.00 monthly for 5 months 
Total Price $47.50 } Model 82A Total Price $36.50 


© RCA Radiation Counter 
$11.50 within 10 days. Balance $6.00 monthly 
for 6 months. 


( Model TV-12 
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ee ee ° 
All prices net, YF. 0.B., N. ¥. C. 


$6.50 within 10 days. Balance 
$6.00 monthly for 5 months. 
© Model 83 Total Price $38.50 
$8.50 within 10 days. Balance 
$6.00 monthly for 5 months. 
——— ee ee ee ee 


Total Price $72.50 

$22.50 within 10 days. Balance 

$10.00 monthly for 5 months. 
——— ee ee ee 
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Hi-Fi & Stereo 


experts demand 


Britain’s top 


EF86 /6267 


ECC83/12AX7 


EL84/6BQ5 


EL-37 


EL34/6CA7 


ECL82/6BM8 


EZ81/6CA4 


GZ34/5AR4 


quality 


audio 


| 


why M 
MULLARD 


, Ev oY spect 
been 
. exacting 
y sound 


rs get the 
tomerwith world- 


AF input pentode with exceptionally low 
noise, low hum, good microphony & high 
gain 
Specially constructed AF double triode 
with unique filament design for mini- 
mum hum levels as well as low micro- 
phony & low noise. Excellent replace- 
ment for 12AX7_ 12AX7A & 7025 
Miniature AF power pentode. Particu- 
larly suited for compact stereo circuits 
providing up to 17 watts per channel in 
push-pull 
AF output pentode requiring unusually 
low B+ voltage up to 69 watts per 
channel in push-pull circuitry replaces 
6L6, KT66, 5881. 
High sensitivity & exceptional lnearity 
makes this EL-34 the finest high power 
output pentode. Its efficiency & low drive 
voltage requirements make it ideal for 
compact stereo circuits up to 100 watts 
per channel in push-pull. 
AF triode & output pentode with unusual 
sensitivity. Specially designed for com- 
pact stereo equipment. Up to 9.8 watts 
per channel in push-pull circuits. 
Miniature full wave cathode type recti- 
fier with high voltage & with good regu- 
lation supplying up to 150 MA. 
Bantam full-wave rectifier with 5 volt, 
amp heater & 250MA output. Re- 
places 5U4G & 5U4GA without circuit 
changes plus additional advantage of 
— regulation & controlled warm-up 
me 


Other MULLARD PREFERRED types 


DM70/1M3 
EB91/6AL5 
EABC80/6AK8 
EBF89/6DC8 
EC95/6ER 
ECC81/12AT7 


ECC82/12AU7 
ECC85/6AQ8 
ECC88/6D)8 
ECC189/SES8 
5 ECF80/6BL8 
ECF82/6U8 


ECH81/6AJ8 
EL86/6CW5 

EM81/6DA5 

EM84/6FG6 

EZ80/6V4 


Engineering application data for 
the NEW MULLARD STEREO CirR- 
CUITS available on request 


Tiny Vacuum Tube Rivals Transistor 


High-efficiency, thimble-sized electron tubes are 
made possible by new RCA "Nuvistor" design. 


NEW development in vacuum-tube 

construction techniques that will 
serve to make the tube more competi- 
tive with the transistor was demon- 
strated recently by RCA. In moderate 
to high power uses and especially at 
higher frequencies, tubes made with 
the technique are expected to far out- 
shine their transistor counterparts. 
What is more, the new construction is 
well suited to mass production and the 
finished tubes are far more rugged, 
reliable, and efficient than ordinary 
tubes. Many notions about tube con- 
struction were abandoned and the 
construction of the new tubes was 
based on a fresh design approach, both 
from the mechanical and electrical 
points of view. 

Called ‘“Nuvistors,” 
may find wide use in 


the new tubes 
television re- 


| ceivers, communications receivers, and 


computers, as well as in more compact 
and efficient electronic equipment for 
defense and industry. Prototypes of the 
new tubes are now in advanced devel- 
opment at RCA’s Electron Tube Di- 
vision in Harrison, N. J. Developmental 
samples of the “new look” tubes are 
now being furnished to the electronics 
industry. A small-signal triode and a 
small-signal tetrode are offered at first 
and these will be followed later by a 
beam-power tube. According to present 
plans, limited commercial production 
will be started in 1960. 

At the press demonstrations, a com- 
pletely “nuvistorized” tuner unit of a 
television set was shown in operation. 


The tuner required only a fraction of 
the plate voltage needed by conven- 
tional tuners. This experimental tuner, 
believed to be among the smallest ever 
designed for TV receivers, reduces the 
over-all volume of conventional tube 
TV tuner units by approximately one- 
third. 

The ruggedness of the new design 
was displayed in several torture and 
endurance tests. The tiny tube con- 
tinued to function normally in an elec- 
tronic circuit when placed alternately 
in the heating coils of a special furnace 
(at 660 degrees F) and in liquid nitro- 
gen (at —320 degrees F). In another 
demonstration, the new tubes were 
shown operating continuously in both 
the special furnace and in liquid nitro- 
gen. Operation of the tubes was also 
not disturbed as the tubes were 
dropped repeatedly onto a metal block 
from a height of several feet. A cath- 
ode-ray tube curve tracer connected to 
the tube being dropped showed abso- 
lutely no change in operation and per- 
formance when the tube bounced on 
the block. The demonstrations clearly 
showed the high temperature capabili- 
ties of the ‘‘Nuvistors” as well as their 
reliable performance under conditions 
of severe shock and continuous vibra- 
tion. 

Although life testing has not as yet 
been completed, it was said that tubes 
of this new design should have useful 
lives of tens or even hundreds of thou- 
sands of hours of normal operation. 


Three of the new tubes, now under development, are shown below along with their 


larger present-day counterparts. 


Inset shows inside construction of the triode. 


The outer shell, or envelope, of the new tube is metal or metal and a ceramic. 


CERAMIC 
BASE WAFER 


HEATER PLATE 


ELECTRONICS 


V MORE THAN A PORTABLE V MORE THAN A TABLE MODEL 


The set a serviceman can recommend to his best friend 


e powerful fringe area performance e exclusive “LIFETIME ENGRAVED CIRCUIT” 
@ long-life GERMANIUM OR SILICON RECTIFIERS = e shockproof, HIGH IMPACT STYRENE CABINET 


for years of dependable reception 


And, if service is ever necessary 
TWO QUICK STEPS OPEN THE DOOR FOR ALL SERVICE JOBS 


STEP 1 


Take out only 8 screws to remove the back Just two more screws remove the entire chassis! 
cover! All check points and tubes are accessible. If it ever becomes necessary to pull the chassis, 
A burned-out tube can be located in seconds! simply remove two more screws and lift it out. 
90% of all service jobs and adjustments can be The dualette carrying handle becomes a Carrying 
made without even removing the chassis! handle for the chassis! 


Recommend SYLVANIA TV 
om set has a “LIFETIME ENGRAVED mumounal” 
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SPECIAL PRE-PUBLICATION OFFER 
NOW FROM HOWARD W.SAMS ~ 


“The AUDIO Cyclopedia” 


by HOWARD M. TREMAINE 


New! Greatest 
Reference Work 
on Audio & Hi-Fi 


© 1280 pages 
© 3400 topics 
®@ 1600 illustrations 


@ Up-to-the-minute, 
including Stereo 


Here is the one single 
book with the most 
comprehensive cov- 
erage of every phase 
of Audio! Gives you 
concise, accurate ex- 
planations of all sub- 
jects in the fields of: basic sound principles, 
acoustics, recording, reproduction, audio 
equipment, optical film recording, audio 
test instruments and measurements, in- 
stallation techniques, latest stereo infor- 
mation. Over 7 years in preparation—the 
authoritative, encyclopedic work on Audio 
—with the unique quick reference system 
for instant answers to any question. The 
vital, complete reference book for every 
audio engineer, technician and serious 
audiophile. Available for a limited time 
only at the special pre-publication price 
of only $16.95 
Order today—save $3.00. Pre-publication 
price good only until May 31, 1959; 
, price will be $19.95 


save $3 
IF YOU ORDER 
WITHIN 30 DAYS 


* SINIAWS 00°€$ TWID3dS * Y9440 NOILVOITENd-3Nd 1V193 


* SONIAWS 00°€$ TVID3dS * Ya 


SPECIAL PRE-PUBLICATION OFFER 


MORE NEW BOOKS from 


“‘ABC’s of Transistors” 
by George B. Mann 


Takes the mystery out of tran- 
sistors. Explains principles, 
physical construction, basic cir- 
cuits, temperature considera- 
tions, practical testing and 
servicing procedures. Written 
simply and clearly for easy un- 
derstanding. Invaluable for 
electronic technicians, students 
and hobbyists. 96 pages; 544 x 814”; illustrated. 
An important book for only $1.25 


*‘Marine Electronics 
Handbook”’ 


Leo G. Sand’s comprehensive 
book describes for boat owners 
the various types of marine 
electronic equipment available, 
what each does and how to 
perform emergency repairs. For 
technicians, there is detailed 
data on circuitry used, as well 
as installation and mainte- 
nance. Special foldouts at back of book include 
schematics and charts of U.S. shore-based 
marine transmitter locations. The first and only 
book on this a developing ees 264 
pages; 544 x 814”; illustrated. Only.....$3.95 


HOWARD W.SAMS & CO., INC. 


Order from your Sams Distributor today, 

or mail to Howard W. Sams & Co., Inc., Dept. E-19 

2201 E. 46th St., indianapolis 6, ind. 

Send me the following books: 

-) “The Audio Cyclopedia” at Special 
Pre-Publication price of $16.95 (ACT-1) 

C2) “ABC's of Transistors" (TRA-1) 

0 “Marine Electronics Handbook” (MES-1) 


enclosed. () Send Free Book List 


(outside U.S.A. priced slightly higher) 
See eee eeeeeeeeeeeaeeaaae 
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Service Association 
of the Month 


“fyIw> 


EMPIRE STATE FEDERATION OF ELECTRONIC TECHNICIANS ASSOCIATIONS 


AST YEAR, in an atmosphere of pub- 

lic resentment against the service 
industry, the Attorney General of the 
State of New York promulgated some 
rules that citizens could use to protect 
themselves against unethical service. 
One recommendation was to prohibit 
removal of their TV sets to the shop. 
Disturbed at the difficulties thus 
created for legitimate technicians 
when they find bench work necessary, 
ESFETA President Robert Larsen 
brought the service industry’s side of 
the story directly to the Attorney Gen- 
eral. After an exchange of views, more 
things began to develop than can be 
fully covered here. 

ESFETA is a living example of the 
fact, cherished in democratic societies, 
that tightly centralized, arbitrary lead- 
ership is not an absolute necessity for 
effective organizational action. The 13 
affiliates in this true federation have 
separate ways. For in- 
stance, some are in NATESA and some 
are not. Furthermore, there are no 
plans for state action on national affili- 
ation although the incumbent presi- 
dent happens to favor it. Membership 
qualifications also reflect wide latitude 
and local autonomy. Any group with 
at least five technician members is 
eligible if its code of ethics, constitu- 
tion, and bylaws are compatible with 
those of the parent body. 

Aside from being a forum for ex- 
changing ideas, then, what good does 
the state machinery do? It has made 
united action on state and other levels 
pay off in ways not otherwise possible. 
When the industry used to get bad 
breaks in the past from lawmakers, 
manufacturers, the press, or the pub- 
lic, small-voiced, unorganized objec- 
tions went unheard or ignored. The 
strong united voice, as in the case with 
the Attorney General, can now produce 
tangible results. 


ESFETA affiliates have griev- 
for handling con- 
whether member 


All 
ance committees 
sumer complaints, 
shops or others are involved. The 
statewide grievance machinery now 
has the prestige of operating with the 
recognition of the Attorney General 
(just one result of conferences held 
with him) and thus has more teeth to 
bite with. 

Talks with the Attorney General, 
the state’s consumer council, and law- 
makers have produced many proposals 
now before the legislature. They in- 
volve such matters as itemization of 
repair bills, identification of parts re- 
placed as new or reconditioned, and a 
program for voluntary certification of 
technicians instead of mandatory li- 
censing. If the latter experiment is 
tried and succeeds, full licensing may 
eventuate. 

No longer ignored by set manufac- 
turers, the state group has held mutu- 
ally rewarding conferences with these. 
Some results—special plans for getting 
service data from manufacturers, prob- 
able future inclusion of. a schematic 
on every set (from RCA), and greater 
emphasis on associations in training 
programs and advertising—will bene- 
fit the industry nationally. 

Although locals are well scattered, 
ll-year old ESFETA (19 W. Cowden 
Pl., Jamestown, N. Y.) manages to get 
together five times a year. Its artic- 
ulate incumbent president is supported 
by Irving J. Toner, vice-pres.; George 
Carlson, secy.; Dan Hurley, treas.; and 
Frank Kurowski, sgt.-at-arms. Its offi- 
cial organ, “ESFETAN,” is a relative- 
ly new monthly. Like many other as- 
sociations, it is thinking of setting up a 
ladies auxiliary. If its efforts to woo 
the only two remaining groups in the 
state not now members succeed, it will 
bring total membership strength to 
about 1000. —- 


Would you like us to feature your association here? Send in the coupon! 


Service Editor 
ELECTRONICS WORLD 

1 Park Avenue 

New York 16, New York 


We want to tell you more about our association. Please send us your questionnaire. 


Name of Association 


Mailing Address 
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Mac's Service Shop 
(Continued from page 68) 


arrange his light so that he can view 
what goes on beneath the turntable. 
Then he revolves the turntable slowly 
with his finger while he watches care- 
fully to see if each of the actions de- 
scribed in the change-cycle actually 
takes place in the proper manner and 
sequence. When something fails to 
happen, or when it happens at the 
wrong time, with any luck he has found 
the trouble.” 

“You sure have to turn the thing by 
hand,” Barney remarked. “Trying to 
spot trouble while the motor is doing 
the turning is like trying to watch all 
three rings of a three-ring circus on 
speeded-up film.” 

“Once in a great while, though, 
something will show up when the 
motor is doing the turning that will 
not be there when the turntable is ro- 
tated by hand. I had a case of that 
last week. The customer admitted that 
the changer had operated perfectly un- 
til he decided to ‘give it a good cleaning 
and oiling.’ In the process he carefully 
cleaned off the heavy grease from 
around a small pawl on the rim of the 
main drive gear that had to be pushed 
outward to start the change cycle. 
This grease was put there intentionally 
to keep the pawl from moving out 
under vibration and centrifugal force 
as the drive gear made its revolution. 
With the damping grease gone, the 
pawl did just that and kept the chang- 
er cycling. It would not move out when 
the turntable was revolved by hand. 
Very fortunately, in the list of possible 
difficulties given in the changer manu- 
al, the lack of this grease was men- 
tioned as a likely cause of continual 
cycling.” 

“That ‘Trouble Chart’ in the service 
data is my favorite reading,’ Barney 
confided. “I love the way they list first 
the ‘symptom;’ then the ‘possible 
causes’; and finally the ‘remedy.’ Nine 
times out of ten you'll find the cause 
and cure for any particular fault listed 
in these charts, no matter if it’s turn- 
table wow, recycling, failure to cycle, 
improper set-down point of the needle, 
dropping two records at a time, im- 
proper turntable speed, or what have 
you. When you have a specific com- 
plaint to go on, that’s the place to 
look.” 

A broad grin spread across Mac’s 
wrinkled face. “Sure is funny,” he 
commented, “how, when we have all 
this good help, we still both hate to 
work on changers and will work on 
practically anything else in the shop 
first.” 

“It is queer,” Barney agreed. “But 
I kind of think part of it is that we 
unconsciously consider working on rec- 
ord changers sort of infra dig, or be- 
neath our dignity, as my Latin teacher 
used to put it. Changer work is ‘me- 
chanical work’; and we are proud and 
haughty ‘electronic technicians!’ ” 
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AIT-OF-THE-Y 


RCA wre | 
Volt0hmyst | 
or onl 


19° 


Also available 
factory-wired 
and calibrated— 
RCA-WV-77E 
VOLTOHMYST— 
only $49.95* 


“User Price (optional) 


FREE—New Booklet, 
‘Servicing Is Easy With 
An RCA VoltOhmyst"’ 
offered with the pur- 
chase of a WV-77E(K) 
or WV-77E ($1 value) . 


Hams! Hobbyists! Service Technicians!—Here’s the 
new RCA VoltOhmyst Kit you've been hearing about 
...combining dependable electronic performance 
and ease of assembly! 

Look what you get—ohms-divider network protected 
by fuse—ultra-slim probes and flexible leads for 
getting into those tight spots—leads, probes, and 
power cord can be stored in sleeve attached to 
handle for increased portability—separate scales 
for 1 % volts rms and 4 volts peak-to-peak maintain 
instrument accuracy on low ac measurements—all 
lettering on front panel acid-etched to last the 

life of the unit! 

You can get the new RCA VTVM Kit at your local 
RCA Test Equipment Distributor today—it's 
available ‘‘off-the-shelf’’! For literature, visit your 
nearest RCA Distributor, or write RCA Commercial 
Engineering, Section E-41-W Harrison, N. J. 


EAR! 


SPECIFICATIONS 


Measures: 

DC Volts—0.02 volt to 1500 volts 
in 7 overlapping ranges 

AC Volts (RMS)—0.1 voit to 1500 
volts in 7 overlapping ranges 

AC Volts (peak-to-peak)—0.2 volt to 
4000 voits in 7 overlapping ranges 
Resistance—from 0.2 ohm to 1000 
megohms in 7 overlapping ranges. 
Zero-center indication for discrim- 
inator alignment 

Accuracy—+3% of full scale on de 
ranges; +5% of full scale on ac 
ranges 

Frequency Response—fiat within 
+5%, from 40 cycles to 5 Mc on 
the 1.5, 5, and 15-volt rms ranges 
and the 4, 14 and 40-volt peak-to- 
peak ranges 

DC Input Resistance—standard 11 
megohms (1 megohm resistor in 
probe) 


RADIO CORPORATION OF AMERICA 


Electron Tube Division 


Harrison, N. J. 


prepare for your career in 


ELECTRICAL 
ENGINEERING 


ELECTRONICS 
COMPUTERS 
RADIO-TV 


At MSOE, you can equip 
yourself for a career 

in many exciting, grow- 
ing fields: MISSILES 
RADAR *© AUTOMATION 
RESEARCH © DEVELOPMENT 
ELECTRICAL POWER 
AVIONICS © ROCKETRY 


When you graduate from 
the Milwaukee School 
of Engineering, you are 
prepared for a dynamic 
career as an Electrical 
Engineer or Engineer- 
ing Technician. Under 
a faculty of specialists, 
you gain a sound 
technical education in 
modern, completely 
equipped laboratories 
and classrooms. As a 
result, MSOE graduates 
are in great demand 
and highly accepted by 
industries nationally. 

At MSOE you will 
meet men from all 
walks of life and all 
parts of the country 
— some fresh out of 
high school or prep 
school, others in their | 
twenties — veterans and 
non-veterans. 

You can start school in any one of 
four quarters and begin specializing 
immediately. Engineering technicians 
graduate in 2 years with an Associate 
in Applied Science degree. For a 
Bachelor of Science degree in Engi- 
neering, you attend 4 years. A 3-month 
preparatory course also is available. 


| FREE CAREER BOOKLET! 
be If you're interested in any 
phase of electronics, radio or 
television, be sure to look 
into the programs of study 
offered by the Milwaukee 
School of Engineering. Just 
mail the coupon. 


' 


Y 


MILWAUKEE SCHOOL: 
OF ENGINEERING 


Dept. EW-558, 1025 N. Milwaukee St, 
Milwaukee, Wisconsin 
Please send FREE Career Booklet. I'm 
interested in [) Electrical Engineering; 
0) Electronics () Computers 
(C) Electrical Power ( Radio-TV 
( Mechanical Engineering 

PLEASE PRINT 


NE tee 


, Zone State 


(0 I'm eligible for veterans education benefits. § 
mS-123 § 


0 SS OS 
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Radio Sextant Tracks Moon 


New precision instrument 
aboard Navy experimental 
navigation ship has ten 
times the accuracy of 
present marine compasses. 


Control console aboard navigation ship. 


OR the first time in history, the 

moon has been tracked continuously 
by radio through the use of a new pre- 
cision radio sextant designed and con- 
structed by Collins Radio Company. 
The new radio sextant has been de- 
livered and installed aboard the Navy’s 
experimental navigation ship, the USS 
“Compass Island,” where it is used in 
navigation research. The unit is also 
used to track the sun and such track- 
ing is possible even under foul weather 
conditions. In addition, the sextant 
functions as a precise compass, fur- 
nishing the direction of north with 
more than ten times the accuracy of 
present marine compasses. 

The instrument utilizes a 5-foot par- 
abolic antenna connected to an ex- 
tremely sensitive radio receiver that 
measures the thermal radiation in the 


| short microwave region. Operation is 


at a wavelength of 1.8 centimeters 
(about 16,500 mc.). A new tracking 
system involving advanced servo tech- 
niques is used. A special remote angle 
read-out system, which can punch 
its data directly on cards with great 


| precision, is part of the installation. It 


is also possible to control and check 


| all phases of operation from a remote- 


control console. From a mechanical 


| standpoint, machining processes with 


tolerances as small as 25 millionths of 
an inch were required, and new pro- 
cedures for optical alignment were 
In order to provide the 
necessary mechanical precision, an air- 


conditioning and heating system is 
used to maintain the equipment at a 
constant temperature at all times. 

Aboard the USS “Compass Island,” 
radio sextant observational data is 
coupled with the vessel’s precision time 
standard and presented directly to a 
navigational computer. This then com- 
bines celestial and intertial data to de- 
termine the ship’s location and true 
north. 

The sextant operates by picking up 
radiation from the moon or sun. Such 
radiation fluctuates in the same fash- 
ion as the Johnson noise from a resis- 
tor, making detection of the weak 
signal difficult. In this instrument, the 
antenna scans a circle around the sun 
or moon’s rim. If the antenna is point- 
ed directly at the sun or moon, the 
received signal will show no modula- 
tion at the scanning frequency, but if 
the antenna is displaced slightly, the 
moon or sun signal will be modulated. 
Phase-sensitive detectors derive error 
voltages which are used to make the 
radio sextant’s antenna track the sun 
or moon. 

The use of other heavenly bodies, 
such as radio stars, is presently very 
difficult with practical size receiving 
equipment. These stars produce ex- 
tremely weak radiation in a much 
longer wavelength portion of the mi- 
crowave region so that high resolving 
power is difficult to achieve with rea- 
sonably compact equipment of the type 
described above. —30- 


Antenna system of the AN/SRN-4 radio sextant installed on the USS “Compass Island.” 
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IMPORTANT NOTICE: 


NO OTHER COMPANY has been authorized by Radio 
Shack or The Factory to sell or advertise the 
famous Electrostat-3, and no company other than 
Radio Shack has delivered or can deliver this unit! 


This 1s the unique electrostatic tweeter—the only tweeter 

he dh Li, —that has been getting RAVE NOTICES from the hi-fi 

: fh) fk test laboratories. This is the tweeter that makes any 

= ud ~ speaker system a better speaker system by its addition. 

3 ELECTROSTATIC ELEMENTS ONLY RADIO SHACK—in ll the world—sells it, 
FOR 120° SOUND DISPERSION delivers it! When used with any good high compliance 


speaker system, Electrostat-3 adds a smootn and silky 
response from 5,000 cycles to 25,000 cycles—beyond the 
range of human hearing. And its wide dispersion angle 
carries its new world of acoustic brilliance to all corners 
of the room. Compact size: 117%” wide x 57%” high x 
SUIT Ae POWER SUPPLY 41,” deep. In mahogany, blond or walnut finish, ORDER 
TO PROVIDE Exact voLTAGE 2ODAY and hear the “highs” that have brought the 
whole audio world to our door! ELECTROSTAT-3 CROSSOVER KIT 
includes coils, condensers and L pad, complete 


OTHER PEALISGTsICO HI-Fl PRODUCTS with simplified assembly instructions. Available 


for either 8 ohms or 16 ohms............. 4.95 


%* Mahogany 
%* Blond 
* Walnut 


ee 


- . 

oS - | RADIO SHACK CORPORATION, eps. s+ 
| 730 Commonwealth Ave., Boston 17, Mass | 

Please send me the following 
a tage hota -geneenctalitl RCALIO TIS meacisric — \ xan REALISTIC. Sh. Wt. Order No. Sale | 
“SOLO” SPEAKER 16” STEREO ARM FM-3 TUNER 15 WATT AMP | ELECTROSTAT-3 7 Ibs 36CX017Y $27.50 | 
$15.95 $15.90 $44.50 $49.95 | ~B-ohmX-over_2ibs. 911500 ‘4.95 | 
16-ohm X-over 2\bs. 911505 4.95 


“15-watt Amp __—'15 Ibs. S9OLXO00Y 49.95 


16” Stereo Arm 3 ibs. 911050 15.90 | 


RADIO SHACK == =! 
_ SOLO Speaker 12 Ibs. 90LX250 15.95 | 


Ong oO AF oO RA Tl oO ae = Radio Shack 32-page Bargain Bulletin 
zt Check Money Order c.0.D. 
167 Washington St., Boston 8, Mass “ fe Name -— 
730 Commonwealth Ave., Boston 17, Mass ere 
230-234 Crown St., New Haven 10, Conn - 
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at HARVEY 


The designs that have made Dyna products 
tops with the audio perfectionist are better 
than ever in stereo form. 


AND PREAMPLIFIER 


Here is the answer to complete flexibility and 
contro! at lowest cost. Typical of Dynakit design 
and engineering effectiveness, this latest ad- 
vance adds stereo control to two preamps with- 
out noise and distortion. Versatility is assured 
in this unit with level, balance, loudness, channel 
reverse and dual tape monitor controls. Hand- 
somely styled, the new Dynakit Stereo Control 
and Preamplifier combination are a bargain buy 
for anyone building his own stereo system. 


Price: Stereo Control 12.95 
Preamplifier 94.95 


° STEREO 70 
: AMPLIFIER 


This is the best of Dyna design in two independ- 
ent power amplifiers that produce 35 watts con- 
tinuous and 80 watts peak on each channel. The 
unit is assured of unconditional stability with its 
use of new Dynaco A-470 Super-Fidelity output 
transformers. It has all the features of the re- 
nowned Dynakit Mark III, including exclusive 
Dyna Biaset, highest quality conservatively rated 
components, superb listening quality and hand- 
some appearance. Assembly in four hours,and the 


best only cost you 99.95 


Trade up to Dynakit / Trade in at Harvey 


MAIL ORDERS SHIPPED . 

SAME DAY AS RECEIVED 
include with your poyment a pares 
allowance for shipping charges — {he 
excess will be promptly refunded. 


HARVE RADIO 


co., INC. 
103 West 43rd Street, 
N. Y. 36, N. Y. JU 2-1500 


Foreign Tube Substitution Data 


Foreign tubes that are hard to replace are listed 


by Sylvania, with possible domestic substitutions. 


AMER. 
TYPE 


1R5 
1A3 
1L4 
1T4 
1$5 


384 


12SN7GT 


6SN7 

12AT7 
12AT7 
12AU7 
12AX7 


6AQ5 
6H6G 
6AL5 
6AL5 
1A3 


1H5GT 
1$5 
1U5 
3A5 
6AL5 


1N5GT 
1AD4 
CK549 
1T4 
1L4 


1AF4 
1U4 
6Q7G/GT 
6AT6 
76 


LA7GT 
1R5 

305GT 
1C5GT 
105GT 


CK546 
1$4 
384 
3A4 
3V4 


CODE* 


ER 


HABC80 
HBC90 
HBC91 
HD14 
HD30 


AMER. 
TYPE 


CODE* 


EUR. 
TYPE 


AMER. 


TYPE CODE* 


304 
3B4 
6AKS 
1B3GT 
1X2A 


6AL5 
6T8 


19T8 
12AT6 
12AV6 
1H5GT 
3B4 


HF93 


12BA6 


12AU6 
12BE6 
19405 
50C5 


6BE6 
35W4 
25L6GT 
6F6G 
6L6, 5881 


QE06/50 
QV05/25 
U50 


U52 
uU70 


U78 
U147 
U149 
UF41 
v2M70 


Wi7 
W63 
W149 
X14 
X17 


X63 (M) 
X81 
X148 
X727 
Yél 


Y63 
Z14 
763 
Z300T 
7D17 


Code*: ER denotes exact replacement. NR denotes nearest replacement. Socket and/or 
wiring changes may be involved here, or slightly different electrical characteristics and 


ratings may have to be considered in some circuits. 


NOTE: The increasing sale of imported receivers and audio equipment has resulted in the 
problem of obtaining replacements for some of the unfamiliar tubes used. This list, reprinted 
through the courtesy of Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y., 
is believed to be accurate. However, neither Sylvania nor ELECTRONICS WORLD assumes re- 
sponsibility in case of error. The complete Sylvania list also includes foreign-made replace- 
ments, available in this country, for other foreign-made tubes that are not generally mar- 
keted here. These additional listings will appear in a forthcoming issue. 
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EXTRA PROFITS CAN BE 
YOUR® WITH ° 


are first-rate prospects for 


the new SCRIBE magnetic tape dictation systems. 


Your present customers and 
prospects for intercom instal- 


SCRIBE records the voice with greater fidelity than any 
other dictation equipment now on the market. Electronic 
controls, a powerful motor giving instantaneous start and 
stop for re-recording of even single-word errors, plus both 
fast forward and fast rewind speeds permit completely 
error-free dictation—cuts dictating and transcribing time, 
eliminates misunderstood words. SCRIBEPAK preloaded 
tape magazine holds 30 or 60 minutes of Mylar tape... 
user never has to touch the tape. 


Designed for any type of installation, from a single ma- 
chine to large multiple-unit network systems. SCRIBE is 
also ideal as a teaching aid in educational institutions, for 
use in hospitals, industrial plants, government depart- 
ments, etc. Thousands of SCRIBE machines are today in 
use in government, business and industry. 


DEALERSHIPS FOR THE NEW 1959 line of SCRIBE machines 
and network systems are available in many cities, offering 
unusual opportunities for immediate profits with modest capital 
investment. Adequate sales and service facilities are required. 


SCRIBE magnetic tape dictating systems are supported 
by an extensive program of national advertising and pub- 
licity to help you sell. 


WRITE TODAY! Learn how you may qualify for a prof- 
itable SCRIBE dealership. 


SCRIBE DISTRIBUTORS CO. 


6949 W. NORTH AVE, OAK PARK, CHICAGO, ILL. 
PH: EUclid 3-5940 


SCRIBE MAKES THE ONLY COMPLETE MAGNETIC TAPE DIC- 
TATION SYSTEMS MANUFACTURED IN THE UNITED STATES. 


MFD. BY SCRIBE INTERNATIONALE division of GENERAL SINTERING CORPORATION, 
FRANKLIN PARK, ILL. 
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WESTON INSTRUMENTS: STANDARDS OF 
STABILITY IN SCIENCE AND INDUSTRY 


New design of the Weston 


MARK Il ANALYZER 
offers... 


°* INCREASED RANGE 
* MORE RUGGEDNESS 
® SMALLER SIZE 


The Weston Mark II Analyzer is an all-new version of 
the highly sensitive Model 980 Volt-Ohm-Milliammeter. 
It’s engineered to provide a wider range of test measure- 
ment applications . . . to stand up to abuse and environ- 
ment better than ever before. 

With its high-voltage range extended to 4000 volts, 
the Mark II offers a D-C sensitivity of 20,000 ohms/volt 

. accuracy within 2% of full scale. Range and function- 
switching is greatly simplified by use of a single dial 
control. 

The CORMAG® mechanism assures magnetic shield- 
ing . . . the spring-backed jewels, shock and vibration 
resistance . . . the meter housing, electrostatic shielding 
... the case, impact resistance. And the ohm ranges are 
fuse protected. 

Order from your local distributor. Weston Instruments, 
Division of Daystrom, Inc., Newark 12, N. J. In Canada: 
Daystrom Ltd., 840 Caledonia Rd., Toronto 10, Ont. 
Export: Daystrom Int’l., 100 Empire St., Newark 12,N.J. 
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MINI-CHECK TUBE TESTER 


Model MC-1 


A Real ECONOMY 
MULTIPLE SOCKET 
TUBE TESTER without 
sacrifice in ACCU- 
RACY, SPEED or VER- 
SATILITY 


Here is a multiple socket tube 
tester designed to meet limited : 
budgets. Although low in price it . 
boasts a unique circuitry that en- 
ables you to check over 600 tube 
types — and has a range of opera- 
tion that far exceeds others in its 
price class. 


HECK TUBE VESTER 


a * 
Model MC-1 — housed in 
$39°° 

Net 


See each eee 
sturdy wrinkle finish steel SIZE: W-9” 
case H-812” 
SPECIFICATIONS 
@ Checks emission, inter-element shorts and leakage of over 600 tube types. 
This covers OZ4s, series-string TV tubes, gas regulators, auto 12 plate voit, 
hi-fi and foreign tubes @ 3 settings enable a test of any tube in less than 
10 seconds @ Employs dynamic cathode emission test principles @ 312” 
D’Arsonval type meter — most accurate type available ... its greater sensi- 
tivity means more accuracy . . . its jewel bearing means longer life @ 17 long 
lasting phosphor bronze tube sockets @ Combination gas and short jewel 
indicator @ 9 filament positions @ Handy tube chart contained in special back 
compartment @ New tube listings furnished periodically at no cost @ De- 
tachable line cord 


plus 


Checks for cathode to heater shorts ~ Checks for gas content 
Checks all sections of multiple purpose tubes... will pickup tubes 
with one “Bad” section ~ Line isolated — no shock hazard  Vari- 
able load control enables you to get accurate results on all tubes 
Positively cannot become obsolete as new tubes are introduced. 


TRANSISTOR 
TESTER  "cx:' 


TT-2 


AN INEXPENSIVE QUALITY INSTR 

DESIGNED FOR ACCURATE AND OE 
PENDABLE TESTS OF ALL TRANSISTORS 
_ DIODES QUICKLY AND ACCURATELY 
turers are Using rans gree manufac. 
Portable and car radios . . . in hearing 
a. gutercoms, amplifiers, indus- 
a dewies tee transistors 
gain, shorts or epene. he ae Peer 


Ss, the n 
TRANSISTOR TESTER is on a 


SPECIFICATIONS 
p eg all transistors 
rode and’ 


these BONUS FEATURES. . . found 
in no other low price tube tester 


» including 

triode, tet- 
Model TT-2 — housed 
in sturdy hammertone 
finish steel case com- 
plete with test leads 


24% 


SIZE: W-6” H-7” D-314” 


The TT-2 cannot become obsolete as 


the circuit , 
all new type transistor itry is engineered te eeonas 
hed periodically at ma wace® (Mey are introduced, New listings 


IMP 
you PORTANT FEATURE: 
will be furnis 


EASY TO BUY IF SATISFIED 


see order form on facing page 


instruments are indispensable 
our choice without obliga- 
nly then, when satisfied, 
arrying charges added 


ENTURY 
Convince yourself at no risk that C 
in your every day work. Send for instruments of y 


FOR 10 DAY FREE TRIAL tion... try them for 10 days before your buy... 0 
Peak-to-Peak 


pay in easy-to-buy monthly installments — without any financing or C 
ner WITH LARGE EASY-TO-READ 6” METER— ces 


VACUUM TUBE VOLT METER 
featuring the sensational new MULTI-PROBE * Patent Pending 


No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes 


@ DC Probe @ACProbe © Lo-CapProbe @ RF Probe 


The VT-1 is a tremendous achievement in test equipment. With its unique MULTI-PROBE it will do 


Battery Operated Model 


VT-1 


all the jobs a V.T.V.M. should do without 


have to cart around a maize of entangled cables, I 
a twist of the MULTI-PROBE tip you can set it to do any one of many time- 
holder on side of case keeps MULTI-PROBE firmly in place ready for use. 


placed probe. With just 
saving jobs. A special 


FUNCTIONS 
pc VOLTMETER. . . Will measure D.C. down to 


1.5 volts full scale with minimum circuit loading, 
and give accurate readings of scale divisions as low 
as .025 volts ... Will measure low AGC and oscillator 
bias voltages from .1 volts or less up to 1500 voits 
with consistent laboratory accuracy on all ranges... 
Zero center provided for all balancing measurements 
such as discriminator, ratio detector alignment and 
hi-fi amplifier balancing. 


AC VOLTMETER ... True Peak-to-Peak measure- 
ments as low as 3 volts of any wave form including 
TV sync, deflection voltages, video pulses, distortion 
in hi-fi amplifiers, AGC and color TV gating pulses... 
Scale divisions are easily read down to .1 volts... 
Measures RMS at 1/20th the circuit loading of a 

.O.M. ... Unlike most other V.T.V.M.’s there is no 
loss in accuracy on the lowest AC range. 


ELECTRONIC OHMETER actin Measures from 0 


to 1000 megohms . . . Scale divisions are easily read 
down to .2 ohms... Will measure resistance values 
from .2 ohms to one billion ohms . . . Will detect 
high resistance leakage in electrolytic and by-pass 
condensers. 


the expense of buying additional probes. No longer do you 


lose time alternating cables or hunting for a mis- 


OUTSTANDING FEATURES 


@ Completely portable — self powered with long life 
batteries — permits use everywhere @ New advanced 
pentode amplifier circuit assures amazingly low battery 
drain @ Large 6” 100-microampere meter, many times 
more sensitive than meters used in most V.T.V.M.'’s @ 
Laboratory accuracy performance — 2% of full scale 
on DC, 5% of full scale on AC @ Simplified multi-color 
easy-to-read 4-scale meter @ No heat operation assures 
rigid stability and accuracy @ Immune to power line 
fluctuations @ Amplifier rectifier circuit with frequency 
compensated attenator — a feature found only in costly 
laboratory instruments @ Meter completely isolated — 
practically burn-out proof @ Hand-crafted circuitry 
eliminates the service headaches of printed circuitry @ 
1% resistors used for permanent accuracy @ Separate 
RF ground return for low-loss RF measurement @ Micro- 
phone type co-axial connector @ Matching cover pro- 
tects instrument face — snaps on and off instantly. 


SPECIFICATIONS 


DC Volts — 0 to 1.5/6/30/150/300/600/1500 volts 

AC Volts (RMS and Peak-to-Peak) — 0 to 3/12,/60/300/1200 volts 

Ohms — 0 to a billion ohms, 10 ohms center scale — Rx1/10/100/1K/10K/ 
100K/1M 


Model VT-1 — fully wired and 
calibrated, housed in hand- 
some hammertone finish steel 
case, complete with MULTI- 
PROBE,and thor- 


RF and LO-CAP MEASUREMENTS .. . 


With these extra VT-1 functions you can measure 
voltages in extremely high-impedance circuits such 


as sync and AGC pulses, driving saw tooth voltages, IMW in 600 ohms 


RF — Peak reading demodulator supplied for use on all DC ranges 
Zero Center — available on all DC volt ranges with zero at mid-scale 
Decibels — from —10 Db to +10/22/36/50/62 based on the Dbm unit: ODb- 


ough 


instruction 


manual 


covering 5h 


all the applica- 


tions in detail. 
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color TV gating pulses, mixer output levels, 1.F. 
stage-by-stage gain and detector inputs. 


SIZE: W-1456" H-11%”"” D-43%” 


Model FC-2 — housed in hand- $ 
rubbed oak carrying case com- 6 
plete with CRT adapter 


50 


Net 


CONVENIENT TIME PAYMENT PLAN 


ENTURY ELECTRO 


STRUMENTS DESIRED 


Sie 
ALL CENTURY r¢ 
INSTRUMENTS ARE || 


GUARANTEED FOR || 
ONE FULL YEAR | A 


The extremely low || 
prices are made 
possible because 
you are buying di- 
rect from the 
manufacturer. 


Model SRT-1 
$4.50 within 1 


CHECK IN 
Model CT-1 In-Circuit Condenser Tester 
9.50 within 10 
esel MC-1 Mini-Check Tube Tester 
$9.50 within 10 days. yen Bes 
Circuit Rectifier Te 
= age oe $5 monthly for 5 months. 


days. Balance 


Model TT-2 Ley — 
4.50 within 1 ays. 
i Sotel VT-1 Battery Vacuum Tube Volt Meter 
| $14.50 within 10 days. Saenee = monthly 
-2 Fast-Check Tube Tester 
gU oto within 10 days. Balance $11 monthly for 5 months. 


Prices Net F.O.B. Mineola, N. Y. 


Impedance — 11 megohms DC, 1 megohm AC, 10 megohms Lo-Cap 
Input Capacity — 130 mmfd. RMS, 250 mmfd. Peak-to-Peak, 25 mmfd. Lo-Cap 


Model 
FC-2 


FAST-CHECK TUBE TESTER 


Simpiy set two controls . . . insert tube . . . and press quality button to test 
any of over 700 tube types completely, accurately . . . IN JUST SECONDS! 


Over 20,000 servicemen are now usin i 
r 20,001 g the FAST-CHECK in their every day work and are cuttin 
servicing time way down, eliminating unprofitable call-backs and increasing their dollar comninat 


by selling more tubes with very little effort. See f 
. See for yourself at n ) > >me 
chose the FAST-CHECK above all other tube testers. P . ee 


PICTURE TUBE TEST ADAPTER 

INCLUDED WITH FAST-CHECK — RANGE OF OPERATION 

Sasties wee to check S quality of over 700 tubes types, employing the time 

stati ees Gactatinn proven dynamic cathode emission test. This Savane mnaed than 
39% of all tubes in use today, including the newest series-string 

the new short-neck 110 TV tubes, auto 12 plate-volt tubes. 024s, magic eye tubes, gas 

degree type) for cathode regulators, special purpose hi-fi tubes and even foreign tubes 

emission, shorts and life ~ Checks for inter-element shorts and leakage. . 

expectancy... also to reju- ~ Checks for gas content. 

venate weak picture tubes. w Checks for life-expectancy. 


SPECIFICATIONS 


@ No time consuming multiple switching onl i i 
: t ss y two settings are required instead i 
mesial tablan came ter Bee gy checking... tube chart listing p Ean 700 tube ey 
: ¢ over. istings are added without costly roll chart rep! t 
tion of multi-section tubes and if only one section i i ‘ead “Bad” on the meter sasie 
( S defective the tube will read “Bad” 
@ 41 phosphor bronze beryllium tube sockets never ne i - Soin selene 
i ed replacement e 7-pin and 9-pi 
mounted on panel @ Large 41/2” D'Arsonval type meter th i 4  ruaged = tule 
, y t sensitive available, yet ne 
protected against accidental burn-out @ Special scale Hg ti += Pg fh -- ~~ 
line voltage variation @ 12 filament positions @ Se } ons and short jowe) indicators Stine ankaea 
arate 
no shock hazards @ Long lasting etched aluminum ponel. eee eee a ea 
NOTE: The Fast-Check positively cannot become obsolete circu i i 
: ees itry is engineered to accomm 
all future tube types as they come out. New tube listings are furnished periodically at ney 


— NO FINANCING CHARGES 


NICS CO., INC. 


Dept. 205, Mineola, New York 


111 Roosevelt Avenue, 
instruments chec ked for a 10 


hin 10 days and the 
: ot will return the instruments within 1 


> il b 
is understood there will be 


day free tria 
$34.50 | Please rush the day free trial. Mf Sots as shown 
§ months. | the down paymen | 
~ | completely satistie 
$39.50 further obligation. It 
$6 monthly for 5 months. | charges added. 


$29.50 


$5 monthly for 


$24.50 | Name 


5 monthly for 4 months. 
yh $58.50 
for 4 months. 

$69.50 


Address 


City 


1. If satisfied | agree to pay 
if not 
0 days and there is no 
NO INTEREST or FINANCING 


Please print clearly 


RADIO ELECTRONIC 


SURPLUS 


BC1335 2-CHANNEL 
FM TRANSCIEVER 
30-39 mec. This unit is complete 
with 18 tubes operating from 
either 6 or 16 volts D.C. (Self- 
contained power supply). Crystal 
control, sensitive superhet circuit. 
Approx. dimensions 11° x 10” x 
6". Approx. weight 24 Ibs. Unit 
complete with tubes, schematic diagram and pre- 
setting instructions. 
Like New. cccccccccccccccccssccees each $29.95 


44 POSITION 
STEPPING SWITCH 
With automatic reset. 24 volt 
A.C. Dimensions 4%" x 4%" 
x 3° deep. Mfgd. by Wico. 

$3.00 each 
Five for $12.50 postpaid 


NT-6 WILLARD 6-VOLT STORAGE 
BATTERY 
Rated 2.4 amp. hr. 


Approx. dimensions: 
3a" xl %" w.x2 Ve" h. 

Welgne 1 Ib. 3 oz. (plas- 

tic case). Dry charged. 


PRICE $2.50 ec. 


ELECTROLYTE 


Pint Bottle with 
Filler Bulb $1.00 


NEW HEADSETS 
Mfr. W. J. Murdock. Type 111 adjustable headband, 
10,000 ohms impedance, with cord and plug. 

i $3.95 each 
Mfr. Cannon. Type CC-2 adjustable headband, 2,000 
ohms impedance, with cord and plug. 

$2.95 each 


12-VOLT DYNAMOTORS 
Eicor—input: 12 volts D.C. 3.8 amps. Output: 225 
volts D.C., 100 ma. 
Price 
DM34—Input: 14 volts D.C., 2.8 amps. Output: 220 
volts, 80 ma. 


d 


35X032—input: 14 volts D. C., 2.4 amps. Output: 250 
fits 


volts, 60 ma. (This dy receivers.) 
Price $2.95 each 
DM35—Input: 12 volts D.C., 18.7 amps. Output: 625 


volts, 225 ma. 
$9.95 each. 


Crystals (set of 80) for BC604 transmitter, 4 to 27.9 mc. 
5.00 per set 


$1.00 each 


BC659 FM TRANSCEIVER 
29-40 mc, 2 channels, crystal control. Unit complete 
with tubes, built-in speaker and dual meter for wre 
filament nn plate circuit. Approx. dimensions 16” 


13°x7 
each $10.95 


Like New 

PE120 POWER SUPPLY 
6, 12 or 24-volt (specify voltage). 
Used with BC659 and 620 $6.95 each 


ANTENNA AN-29-C 
(Used with BC659) 
14- ft. telescoping. 
$3.00 each 
Handset TS1 3, used with BC659, new—Price $3.95 ea, 


RCA 18-WATT AMPLIFIER 
Input 105-125 volts A.C., 
50/60 cycles, 180 watts. 
Output with 117 volts on 
120 volt tap, power trans. 
5% max. R.M.S. harmonic 
distortion at 400 cycles, 18 
watts. Available amp. 
loading impedance 4, 8, 
or 15 ohms. Tube comple- 
ment: input 6J7, voltage 
amp. 6J5, amplifier- -phase inverter 6N7, output 2 616, 
rectifier 5U4G, field supply rectifier 5U4G, oscillator 
5F6. This is high quality amp., built to Gov't. specs., 
used normally with 16mm sound projector. Case is steel 
painted black. Approx. dim. 9” x 20” x 8”. Schematic 
furnished. Shipping wt. approx. 50 Ibs....$24.95 eo. 


NO C.O.D's. REMIT FULL AMOUNT WITH ORDER. ALL 
PRICES F.0.B. PASADENA. 


C & H SALES CO. 


3 Pasadena 8 


‘Ultra-stable Amplifier 


(Continued from page 72) 


distortion and the instrument used was 
a Measurements Model 31 IM analyzer. 
See Fig. 6. 

Transient response: This can best be 
evaluated with a square-wave signal. 
See Fig. 5. These photographs were 
taken with a Tektronix Model 514 os- 
cilloscope. The output load was a 16- 
ohm resistor. Note the absence of tilt 
on the 20-cycle square wave and the 
complete absence of ringing on the 
20,000-cycle square wave. Few output- 
transformer-coupled amplifiers can du- 
plicate this response. 

Power output: This varies with the 
impedance of the loudspeaker. See Fig. 
7. It is recommended that a 15-ohm or 
higher impedance loudspeaker system 
be used. With a 16-ohm loudspeaker 
the peak power is 38 watts. At fre- 
quencies where the impedance of the 
loudspeaker rises, the peak power is 
correspondingly increased. Figs. 8 and 
9 show the impedance curves of two 
loudspeaker systems owned by the 
author; an RCA LC-1A mounted in a 
ten-cubic-foot infinite baffle and a KLH 
Model 4. It is interesting to calculate 
the power output capabilities of this 
OTL amplifier at various frequencies 
when using these loudspeaker systems. 

Listeners who have visited the au- 
thor’s home (average size living room) 
have agreed that there is more than 
adequate power available, even when 
reproducing heavy orchestral passages. 
This was so even on the KLH Model 4. 
Careful monitoring of selected program 
material, using an oscilloscope, has 
shown a moderate amount of clipping 
at signal peaks, but the extremely fast 
overload recovery of the OTL amplifier 
has not made them discernible to the 
ear. 

Gain: The gain of the amplifier is 8.5; 
that is, 1 volt of signal into the ampli- 
fier will produce 8.5 volts across the 
output. For maximum output using a 
16-ohm load slightly over 2 volts is re- 
quired. This is available from most 
preamplifiers. 

Feedback: This amplifier uses 35 db 
of over-all negative feedback. The 
complete stability of the OTL amplifier 
can be dramatically demonstrated by 
connecting a 3000-ohm control in paral- 
lel with the feedback resistor R;. The 
normal gain of the amplifier is 8.5; 
with the total resistance of the control 
in the circuit the gain is approximately 
8 and the feedback 36 db. When the 
control shorts out R;, there is 100% 
negative feedback (54 db) and the gain 
of the amplifier is reduced to unity. 
Even under these conditions there is 
no evidence of instability. Again, no 
output-transformer-coupled amplifier 
can duplicate this stability. (If there is 
need for a remote gain control, such as 
in a stereo setup, then this control is 
ideally suited as it is in a very low 
impedance circuit.) 

Damping factor: Referred to 16 
ohms, the damping factor is 80. This 


figure was arrived at as follows. A sig- 
nal at 400 cycles from the Precision 
E300 signal generator was fed to the 
input of the amplifier. The meter sec- 
tion of the Hewlett-Packard 330B dis- 
tortion analyzer was connected to the 
output of the amplifier and the signal 
level adjusted to read full-scale on the 
.3 volt range of the meter. This was 
with no load connected to the output. A 
General Radio 1432F decade box was 
then connected to the output and the 
resistance reduced until the meter 
reading was .15 volt. This occurred at 
a load resistance of .2 ohm, the damp- 
ing factor being the ratio of the in- 
ternal impedance of the amplifier (.2 
ohm) and the output load. 

Miscellaneous additional specifica- 
tions of interest include: Hum and 
noise—50 dbm. Power consumption at 
a 117-volt line, when reproducing pro- 
gram material at average room volume, 
is 110 watts. 

At this point it might be well to con- 
sider that this amplifier is designed to 
reproduce program material only; that 
is, music and speech. It is not intended 
for sine-wave signals and prolonged 
testing, at high outputs, with this type 
of signal will shorten the otherwise 
long life of the 12B4A output tubes. It 
should be appreciated that in the am- 
plification of the complex signals that 
make up music and speech, the instan- 
taneous power requirements are very 
many times the power averaged over 
a period of time. What we desired is an 
amplifier which, in the absence of sig- 
nal input, uses a minimum amount of 
current from its power supplies and a 
minimum amount of plate dissipation 
and, when called upon to do so, can 
deliver a large amount of undistorted 
power within the average plate dissipa- 
tion of its power tubes. This we have 
accomplished in what we believe is a 
novel and economical manner in the 
amplifier described here. 

Enough of specifications! How does 
the amplifier sound? We honestly be- 
lieve that it is the closest thing to per- 
fection yet developed in an audio power 
amplifier. Given associated components 
of first-class quality and good program 
material, it recreates thrilling sound. 


“OK, Joe. That's perfect, tighten 
her up!” 


ELECTRONICS WORLD 


Generating Crystal Signals 
(Continued from page 67) 


The possibility of extreme error just 
discussed will not usually arise and 
can be easily avoided. A more typical 
case, for example, would be the pairing 
of units rated at 8010 ke. and 4500 kc. 
to produce a difference of 3510 kc. 
Since these are not too close together, 
the least favorable combination of er- 
rors (assuming the rated tolerance of 
.01% for each) would result in an ap- 
proximate error of .036% at 3510 kc. 
This is probably less than could be de- 
tected by reading the dial of a conven- 
tional signal generator. 

Sum heterodynes, of course, allow 
far less possibility of error. Here the 
deviation in the output will be greatest 
when the individual crystals err in the 
same direction. Even in this case, 
however, accuracy will be no worse 
than that of the individual crystals. 


Additional Uses 


The twin-crystal heterodyne oscil- 
lator circuit may be used to compare 
the frequencies of two crystals having 
the same nominal frequency, as a 
check on accuracy. To perform this 
task, simply connect sensitive head- 
phones with good low-frequency re- 
sponse (or an amplifier-speaker combi- 
nation good in the lows) to the output 
of the circuit in Fig. 1 or 2. The differ- 
ence frequency, if greater than about 
40 cps, will be audible. This output 
can be compared with that of a cali- 
brated audio generator. 

Another valuable application is the 
determination of actual frequency for 
crystals that are unmarked (or incor- 
rectly marked). Place the unknown 
unit in one socket of the oscillator and 
another crystal of known frequency in 
the other socket. The difference out- 
put they produce (the available output 
signal that is lowest in frequency) can, 
in turn, be zero-beat against the al- 
ready calibrated variable signal gen- 
erator, using the arrangement shown 
in Fig. 3. 

This method still leaves two possible 
values for the unknown, but doubt can 
be resolved easily. For example, sup- 
pose an unknown crystal has been 
paired with another whose frequency 


is known to be 3105 ke. The difference | 


output is found at 970 ke. To produce 
this difference, the unknown may be 
beating either above or below the fre- 
quency of the known unit. Frequency 
of the unknown may therefore be 
either 4075 ke. or 2135 kc. 


To determine which value is correct, 


simply repeat the test using another 
crystal of known frequency. For ex- 
ample, the unknown is next paired 
with one rated at 3550 ke. and the beat 
is found at 525 ke. The results of this 
test alone would indicate the frequency 
of the unknown to be either 3025 or 
4075 ke. Comparing both test results 
obviously establishes the value of the 
unknown at 4075 ke. —30- 
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NEW 4 in 1 OUTLET 


Gives you EXTRA sales! 


Plugs have proved that they sell on sight! 
Every passer-by buys. Does not com- 
pete with standard items. A sure cus- 
tomer pleaser. Be sure to order today 
from your jobber. Ask him about 
famous Vocaline two-way radios 

and Vocatron inter-coms, too. 
Vocaline means business! 


SAFE! U.L. Approved. 


EASY-TO-INSTALL. Fits any standard out- 
let. 15 Amp. 125V. A.C. Just remove one 
screw and plate. Install the same way. PACKED TO SELL 
— Just . Install ON SIGHT! 
12, (= FEMOVE eee tlas— | — Six mounted on at- 
<a i 3] ‘cat olete : os tractive display 
board, or singly 
PERMANENT. Handsome, compact, neat, pe pamahabsaulle 
cannot be pulled out. selling card. 


Available in Brown 69¢ Ivory 79¢ 


*Reg. Trade Mark 


VocaALiInEe COMPANY OF AMERICA INC. 


OLD SAYBROOK, CONN. 
MAKERS OF FAMOUS TWO-WAY RADIOS, VOCATRON INTER-COMS AND OTHER ADVANCED ELECTRONIC PRODUCTS 


EXPECTING A CHECK ? you'll get it 
quicker if you give your postal delivery zone 
number with your address. 

The Post Office has divided 106 cities into postal delivery zones 
to speed mail delivery. Be sure to include zone number when writ- 


ing to these cities; be sure to include your zone number in your 


return address—after the city, before the state. 


By WILLIAM C. CALDWELL 


thinking cap, and let’s see how we 

can put those increasingly popular 
transistor portables back into your cus- 
tomers’ pockets almost before they 
miss them. It is possible to do this if a 
few simple rules and transistor princi- 
ples are observed: 

Rule 1. Always keep a voltmeter 
handy and don’t be afraid to use it. A 
20,000-ohms-per-volt instrument is per- 
fectly satisfactory in most cases. In 
fact, since it requires no periodic zero 
adjustments, it can prevent errors and 
save time when reading small voltages 
and biases. 

Rule 2. Use 
miniaturized components 


Ge OUT your meter, put on your 


miniaturized tools for 
small screw- 


drivers, pliers, and a small (20 to 40 
watt) soldering iron. Nothing like the 
right tool for the job. 

Rule 3. Use a system; never just 
“hunt or poke” around. 

“But what sort of system shall I 
use?” you ask. Simply follow the rules 
already mentioned, along with some 
other common electronic principles 
that will be pointed out here, and 
you're in business. Before stating these 
principles, let’s review some working 
facts about transistors: 

1. There are two basic transistor 
types commonly used in portable 
radios, n-p-n and p-n-p. Of these two, 
the n-p-n may be more closely com- 
pared to a vacuum tube: one element 
emits electrons that are influenced 
(biased) by the base as they are at- 
tracted toward a collector that has a 
positive potential on it. 

2. The p-n-p transistor differs from 
the n-p-n primarily in the direction 
that electrons flow through it. They 
move from collector to emitter, but this 
flow is still influenced by the potential 
(bias) between base and emitter. With 
this reversed internal operation, ex- 
ternally applied voltages are also 
turned around: the most positive po- 
tential is applied to the emitter. 

3. In terms of their use in the radio, 
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Rational troubleshooting based on clear-cut rules 


can end the futility of 


transistors may also be divided into 
three general categories. Low-power 
types are generaly used in such stages 
as r.f., local oscillator, converter, i-f., 
a.g.c. amplifiers, and small audio am- 
plifiers (under 50 milliwatts) like those 
found in hearing aids. Mediwm-power 
transistors may be used as audio 
drivers (50 milliwatts or more) or in 
audio-output stages of small portables. 
High-power (or simply “power’’) types 
are used in the audio-output stages of 
car radios or larger portables that are 
capable of one watt of output or more. 


Troubleshooting Procedure 


Now we are ready to take a typical 
portable and apply some of the prin- 


se 
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Fig. 1. Typical transistor stages. 


Fig. 2. Open condition in base circuit. 


hit-and-miss procedures. 


ciples involved. The first step always is 
to check battery voltage under load 
(radio on). This reading should be 
within 10 per-cent of rated voltage if 
standard zinc-carbon batteries are used 
or within 5 per-cent of rated voltage if 
mercury batteries are involved. Bad 
batteries can cause any number of con- 
ditions: weak, dead, or distorted sound, 
or even instability and oscillation. 
While at the batteries, it is a very 
simple matter to find out how much 
current the radio is drawing without 
unsoldering any leads if the batteries 
are mounted in clips. Simply insert a 
piece of paper as an insulator between 
one end of a battery and its clip. Switch 
the meter to the appropriate milliam- 


je 
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pere range and measure across the 
open battery connection, with no signal 
and minimum volume on the receiver. 
If more than 25 per-cent over the 
normal drain is indicated you should be 
looking for a short somewhere, not an 
open condition. If several times the nor- 
mal value of drain is noted, you prob- 
ably have an ‘“‘A” line short, such as in 
an electrolytic capacitor. 

Next, if any sign of instability is 
present—oscillation, motorboating, 
whistles, or howl on stations—substi- 
tute good electrolytics across the ones 
in the circuit. If not, isolate the trouble 
to a stage or section of the radio. 

Some manufacturers give a step-by- 
step procedure for stage isolation in 
their service literature. A good ex- 
ample is the Delco Radio Division of 
General Motors. This company de- 
scribes both a “click” test and a signal- 
generator approach for auto-radio 
portables. The “click” test (touching a 
10,000-ohm protection resistor from 
certain transistor elements to ground 
while listening for a slight noise as 
this is done) is usually the fastest pro- 
cedure for a completely dead radio. 
The signal-generator approach is often 
best for a set that is merely weak. A 
resistor installed in a test lead, with 
clips on both ends, has proved very 
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Fig. 5. Block diagram for deluxe transistor portables. 


=; : 
= 7 (a) 
= * “n-p-n” transistor. > -— on 
(B) Points for checking individual transistor “diodes.” 7 = 


Fig. 6 


Internal elements (A) in an “n-p-n 


COLLECTOR 
DIODE 


—* 
EMITTER 
OIODE 


SHORT ? 


(8) FRONT 
BACK 


helpful in troubleshooting dead port- 
ables. The resistor prevents damage to 
transistors and i.f. transformers. 

For example, in the block diagram of 
Fig. 5, a click should be heard at the 
base of the first audio transistor unless 
the trouble is present in one of the 
audio stages. Then, moving toward the 
front end, a click should be heard at 
the collector element of the mixer 
stage. If not, one of the i.f. stages is 
at fault. 

In some radios, clicks may be heard 
within the i.f. stages, but in others the 
gain is not sufficient. The general rule 
is that, if two if. stages are present, a 
click at the first if. collector or base 
may be heard but, if the radio uses only 
one i.f. stage, the collector of the mixer 
stage is the first click test point after 
the first audio stage. Then, moving to 
the r.f. stage, a click should be heard at 
the base element and at the “hot” end 
of the loop antenna when it is touched 
with a screwdriver that is “grounded” 
by the grip of your hand. 

Since radios vary in their ability to 
pass these test signals, it is advisable to 
try clicks and signal-generator injec- 
tions at various points in order to get 
the feel of normal responses and to 
gain self-confidence. The volume con- 
trol should be set at maximum in these 
tests. One important point: when using 
a signal generator, always start with 
a low rf. gain setting and increase 
gradually to prevent blocking the 
stages with excessive signal. The 
amount of signal required, of course, 
should decrease as one moves toward 
the front end. 


In-Stage Isolation 


After stage or section isolation, the 
next step is to pinpoint quickly the 
defective part, connection, or circuit 
point. This is where that voltmeter and 
those previously mentioned transistor 
principles come in handy. Voltages 
should be measured carefully in the 
suspected stage or stages. Assuming 
that the battery voltage is normal, 
stage voltages are usually accurate to 
+ 10 per-cent for voltages above one 
volt. Accuracy of voltages below one 
volt is usually .1 volt. If battery volt- 
age is not quite at rated value, allow- 
ances would have to be made in 
measuring the stage voltages. This is 
another gocd reason for always meas- 
uring source voltage first. 

Fig. 1A shows a typical n-p-n ampli- 
fier stage and Fig. 1B shows the same 
circuit revised for p-n-p operation. The 
voltages are “normal” ones, taken with 
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respect to ground. (In this article, the 
negative pole of the battery is at 
ground potential. If a positive ground 
is used in a circuit being checked, the 
direction of change in voltage with 
each defect, would be reversed from 
that shown here.) 

Before launching into a discussion of 
defects and their symptoms, one point 
is worth clarifying. Reference is made 
in what follows to “open” transformers 
and resistors. Actually these condi- 
tions are seldom found in transistor 
radios except in the output stages of 
auto radios where the emitter resistor 
also serves as a fuse. In actual prac- 
tice, apparently open conditions of this 
kind would end up as poor connections, 
usually repaired by heating solder 
joints slightly, rather than as true in- 
ternal opens. However, the assumption 
of open transformers and resistors is 
useful for the purpose of explanation 
and clarification. Now for principles: 

Principle 1. With an open transform- 
er in the base circuit, voltages around 
the transistor elements will change in 
the directions indicated in Fig. 2. Note 
that voltages for an n-p-n transistor 
tend to go in the same direction that 
a tube’s voltages would go under simi- 
lar circumstances. The p-n-p voltages 
change in the opposite direction. In 
either case, the floating base tends to 
assume the emitter voltage; thus there 
will be no difference in potential be- 
tween emitter and base. 

Principle 2. With an open trans- 
former in the collector circuit, transis- 
tor voltages will change in the direc- 
tion shown in Fig. 3. In this case, the 


emitter measures the same as its 
source potential (ground or battery 
voltage, as a rule), indicating that no 
collector current is flowing through 
the emitter resistor. The collector as- 
sumes the same voltage, making this 
condition easy to detect. 

Principle 3. With an open stabilizing 
resistor in the emitter circuit (or an 
open in the printed wiring of the 
emitter circuit), transistor voltages 
will alter in the direction shown in Fig. 
4. The emitter assumes the voltage of 
the adjacent element (in terms of in- 
ternal construction) , and again there is 
no potential difference between base 
and emitter. 

Principle 4. When the lead to the 
transistor base is internally open, volt- 
ages will change in the direction shown 
in Fig. 7. 

Principle 5. With an internal short or 
high leakage between emitter and col- 
lector, voltages will change in the di- 
rection shown in Fig. 8 

Note that the transistor that has be- 
come leaky or shorted in this way can 
cause the emitter-to-base voltage re- 
lationship to be reversed from normal. 
That is, if the emitter voltage is sup- 
posed to be higher than the base volt- 
age, it will become lower, or vice 
in this instance 

Based on the 


versa 


typical arrangements 
shown in Fig. 1 for the two types of 
transistors, and the defects illustrated 
in Figs. 2 through 8, a summary of de- 
fect indications is given in Table 1. 
Until the symptoms described are 
memorized, it might be useful to keep 
a copy of this table handy for ready 


Fig. 7. Open lead in transistor base. 


Table 1. 


— we 


=o 


Fig. 8. Emitter-to-collector leakage. 


A summary of typical defect indications in transistor circuits. 


DEFECT 


N-P-N 


Collector Emitter Base 


P-N-P 


Collector Emitter Base 


High 
Low 

High 
High 


Low 


Open Base Transformer 
Open Collector Coil 
Open Emitter Resistor 
Open Base (internal) 
Emitter-Collector Leak 


* 


OK 
OK 
OK 
OK 


NOTES: 


All indications will be opposite to those listed if a positive ground is used. 
*Reading depends on resistance of meter. 
**Small change only. Emitter assumes voltage on base. 


to the power source. 


tion, or can be used unmounted. 


5 years. 


TAP-A-LINE=The Handiest 
Thing Since Electricity... 


Mount TAP-A-LINE back of work benches, along production or 
assembly lines, in experimental labs, on test tables, in display 
rooms — wherever utility or convenience demands multiple taps 


TAP-A-LINE is safe — plastic sheathed with concealed conduc- 
tors — engineered to grip plugs securely — insures positive 
electrical contacts — is easy to install anywhere in any posi- 


Sold at your Electronic Jobbers and Dealers for more than TO 


U.S. Patent 
2680233 
Pat. Canada 
1953 


LENGTHS: 
6 INCHES 


10 FEET 


NEVER BEFORE SUCH 


SURPLUS 
BARGAINS! 


RECORDING WIRE 
Magnetic Recording Wire on 334” Diam Alum Spool, 
1 Hour Recording pe was ee most wire recorders 
or wire can be re °o your own spools. 
All new, $1.50 per Roll, your Rolls.....85. 


PERMANENT MAGNET mOTORS 
12 Volt DC Motor—Subminiature, 1” 
long. 10,000-14,000 RPM Reversible, “er tf 
shaft. Ideal for Fan or small power use. 3 Watt 
Power Consumption. $1 50 
Used, Exc, Cond. esccces o MMe . 

AUDIO SELECTOR SWITCH 

Here is the ideal switch for your Hi Fi Stereo 
Switching Setup. Switch consists of Push Button 
Switches set up in Ten Channels which can be used 
individually or all at once. Ten switches are SPDT 
and eleven are SPDT with SPST contacts 3.50 
Don't miss this Great Buy. 
5 Lbs. Exe. Cond 


1 


only a capacitor for wtarting. ‘All 
Brand New. 110 V., 60 3 ] 
Cy. Special Low Price. . bd 
Starting Capacitor 
GT. Approx. 8 Lbs. 
: DIAL TELEPHONES 
French type phone made by Kellogg. Can be used 
for standard extension phone. 
Used. With Dial... . . 5 


. $0.48 Ea. 


TELEPHONE DIALS 


Standard Dials. Ideal for Multi Chan- 
nel Selection or Remote Con- 
trol Work. Exc. Cond. . .Ea. s 


TELEPHONE STEP RELAY 
3 Pole 10 Position ‘‘Minor’’ Switch. Ideal for use 
pel Telephone Dials for remote switching. 3 Levels 
—Each 1 pole 10 position. Operates — 240° BS 
onion 1 pam ha step and 1 coil 
Approx. 2 Lt 
Exc. Cond. U sed coes 


PRECISION wesistoas 
Need some 1% —_ sistors? We have 41 Resistors 
mounted on a board rem« ved from new equipment. 
12 Ea.—10,.000 Ohm: 5 Ea 
25,000 Ohm; 5 Ea.— ; Ea.—50,000 
Ohm; 2 Ea.—800 000 Ohm; 2 Ea.—100,000 Ohm; 
3 Ea.—66,700 Ohm; 1 Ea.—6,670 Ohm. WGT. Ap- 
prox. 2 Lbs. Ea. An Exc. Buy @ $4.50 Ea 
Ped was 0% 060 64 6.006020454000-908 4 $5.00 


See ovr previous ad for Special Surplus Items. 


J 2.'s. Purchases under 
$3" 00 pons full amount. Items “subject to prior sale. 


STANDARD SURPLUS 


1230 Market St., San Francisco 3, Calif 
Telephone HEmlock 1-3106 


Wew TV SERVICE CRADLE 
SPEEDS REPAIRS « BRINGS 
BIGGER SERVICE PROFITS 


PAYS FOR ITSELF WITH LABOR 
SAVINGS ON FIRST FEW JOBS 


TEL-A-TURN ends in-repair damage, propping 
and struggling with hard to handle TV chassis. 
Holds sets up to 200 Ibs. and 9” to 25” wide. Places 
every component in sight and reach. Built-in 
speaker, outlets, cheater cord, pilot light and 
switch. Stand and bench models. Ideal too for 
servicing record changers, amplifiers and other 
electronic equipment. See TEL-A-TURN at your 
jobber or write today for free details. Dept. RN-59 
ROGER MANUFACTURING CO. 
LINDSEY, OHIO, U.S.A. 


reference when defective transistor ra- 
dios come along. 

Circuit components, component con- 
nections, and printed-circuit wiring are 
the first items checked in a suspected 
stage, of course. Only after these have 
been examined should the transistor 
itself be checked. 


Transistor Tests 


Certain facts about a transistor can 
best be determined by leaving that 
transistor mounted in its circuit. This 
is a blessing in troubleshooting, es- 
pecially where the transistor leads are 
soldered into the circuit. In Fig. 6A 
some facts about the internal construc- 
tion of an n-p-n transistor are high- 
lighted. Note that it may be regarded 
as two diodes back-to-back—an n-p 
emitter-to-base diode and an n-p col- 
lector-to-base diode. It is common to 
refer to these as simply the collector 
diode and the emitter diode. 

To test for individual diode action, 
simply check for a front-to-back resist- 
ance ratio on each diode, using an ohm- 
meter. The best scale to use is easily 
found by experience and is determined 
by the transistor type and resistance 
values in the external circuit. The 
general rule is to start on the R x 100 
scale and never use the R x 1 or R x 
10,000 scale for low-power transistors 
(r.f., converter, i.f., etc.). Most ohm- 
meters are capable of drawing up to 
100 ma. current on the R x 1 scale with 
a 1.5-volt internal battery and have 15 
ohms of series resistance internally 

= 1.5/15 = .100 ampere). This is 
too much for some of the small tran- 
sistors. In addition, the v.o.m. type 
meters sometimes switch in a 22.5-volt 
battery on the R x 10,000 range, 
making that scale undesirable for this 
application since the voltage rating of 
the transistor may be exceeded. 

In-Circuit Test Example: Turn radio 
off, set meter on R x 100 range, and 
place it between base and collector 
elements. See Fig. 6B. Note resistance. 
Then reverse the ohmmeter leads and 
again check base-to-collector resist- 
ance. The reading should change. 

If, however, this is an audio stage 
(medium-power transistor) and the 
reading is near the low end of the 
scale during both checks, switch to the 
next lowest range (R x 10 or R x 1). 
and try again. This is permissible with 
most audio transistors, since they are 
not likely to be damaged, and the lower 
circuit resistances in audio stages 
make it necessary to use the lowest 
ranges in some cases. 

The next step is to check the emitter- 
to-base diode in the same manner, as 
shown in Fig. 6. If no change in resist- 
ance takes place as the leads are re- 
versed in each case, one of the leads in 
the transistor may be open. However, 
before the transistor is discarded, a 
final check is always made with the 
transistor removed from the circuit. 

Another check is to make certain 
that the transistor is not shorted be- 
tween emitter and collector. See Fig. 
6B. Start on the R x 100 scale and 
work down in range until a short is 
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ruled out. This will not damage even 
the low-power transistors. When re- 
moved from the circuit, most low-pow- 
er transistors read over 5000 ohms on 
this test, medium-power transistors 
over 500 ohms, and power transistors 
over 50 ohms. The readings will be 
lower in the circuit, but should not 
show a complete short. 

Power transistors, although not used 
in most portables, should be checked 
according: to manufacturers’ recom- 
mendations. They usually have to be 
removed from the circuit due to the 
low circuit resistances involved. 

Unlike tubes, transistors rarely fail 
and should not be suspected first. Be- 
cause of close proximity of connections 
in most transistor radios, more circuit 
shorts and loose connections are found 
than defective transistors. Also, due to 
the miniaturized i.f.’s and capacitors, a 
greater percentage of these parts are 
found defective in portables. 


Summary 


1. Check the batteries under load. 

2. If signs of instability are noted— 
oscillation, whistles, motorboating, or 
slight howl on_ stations—substitute 
good capacitors across the miniature 
electrolytics. 

3. Isolate trouble to a section or 
stage. 

4. Take voltage readings in the stage 
or stages suspected and compare with 
schematic for the radio. 

5. When voltage irregularities are 
found, check other components in the 


circuit and look for poor connections. 
6. Check the transistor itself. 


The main thing is to approach the | 


radio with confidence. Use reasonable 
care but do not become paralyzed by 
the fear of damaging components. If 
one does become damaged by excessive 
heat or voltage, it will be so rare an 
occurrence that it probably will have 
paid for itself many times in the knowl- 
edge and self-confidence gained prior 
to the mishap. 

Good luck in keeping those cus- 
tomers’ pockets filled with music, news, 
and ball games. —30- 


CBS-HYTRON EXPANDS 
TRANSISTOR COURSE 


NEW revised and expanded edition 

of the CBS-Hytron “Transistor Home- 
Study Course” includes the latest infor- 
mation on transistor devices and applica- 
tions. Broadly designed for technicians 
and engineers, the course includes ten 
lessons 


plifiers, oscillators, rectifiers, and deflec- 
tion circuits, with a number of practical 
experiments outlined. 

Expanded to cover 20 per-cent more 
material than the original version, the 
revision retains such features as the do- 
it-yvourself approach, lesson-by-lesson 
separation of subject matter, and correc- 
tion and advisory service. Descriptive 
folder PA-276, detailing the contents of 
the course, is available from distributors 
or may be obtained by writing to CBS- 
Hytron Advertising Service, Parker 
Street, Newburyport, Mass. —30-— 
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ranging from basic transistor | 
theory to servicing techniques for am- | 


GET INTO ELECTRONICS 
TODAY'S TOP OPPORTUNITY FIELD 


| ELECTRICITY 
| = ELECTRONICS 

| TELEVISION 
RADIO - ELECTRONICS 


TRAIN IN THE NEW SHOP-LABS OF 
OLDEST, BEST 


| é OYN e EQUIPPED SCHOOL 
OF ITS KIND IN U.S. 
in Chicago—Electronic Center of the World. Pre- 
pare for a better job and a successful future in TOP 
OPPORTUNITY FIELD. Train on real equipment 
|}—no advanced education or previous experience 
needed. Lifetime employment service to graduates. 

Finance Plan — enroll now, pay most of tuition 
later. Part time employment help to students. 
FREE BOOK— Mail Coupon or write to address 
below for Big Free Illustrated Book —‘‘Guide to 
Careers.”” Whether you prefer ELECTRICITY- 
ELECTRONICS, TELEVISION-RADIO ELEC- 
TRONICS OR COMBINED ELECTRONICS 
TRAINING, this book describes all training offered. 

Information comes by mail. No obligation 
and NO SALESMAN WILL CALL. 

B. W. Cooke, Jr., Pres. Founded 1899 


COYNE ELECTRICAL SCHOOL 
Chartered as an Educational Institution Not for Profit 
1501 W. Congress Pkwy., Chicago 7, Ill., Dept. 59-6A 


Coyne Electrical School 

New Coyne Building, Dept. 59-6A | 

1501 W. Congress Pkwy., Chicago 7, Ill. 

Send FREE book “Guide to Careers” 
| details of all training you offer. 
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INTRODUCES FOR THE FIRST TIME 
ANYWHERE A SELECT STOCK OF USED 
TUBES AT A FABULOUS LOW PRICE 


ALt TUBES SENT POSTAGE PAID 
Please send 25c handling for orders under 
C.0.D Send 


Canadian and foreign orders 


deposit on orders 


$507Send 25 


approximate 


postage 


ICR 


MIC TUBE CO. 


May, 1959 
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P.O. BOX 55 Park Station, Paterson 3, N. J. 


Complete listings of the NEWEST in Stereo and Monaural 
Hi-Fi, Short Wave, Audio, Transistor, and many other Lafayette 
electronics kits as well as thousands upon thousands of 
standard brand nationally advertised kits and electronic 
parts and components are described in LAFAYETTE’S GIANT 
NEW 260-PAGE CATALOG. SEND FOR IT—IT’S FREE! Just fill 
in coupon below and present it at any Lafayette store, or 
paste it on a postcard and send it to us. THAT'S ALL YOU 
HAVE TO DO to get your FREE 1959 LAFAYETTE CATALOG! 


LAFAYETTE’S 
1959 CATALOG 
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PAGES 
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NEW! “STEREO ANALYST” 
Single Needle 

VU Balance 

Meter 


The Most 
Versatile 
instrument 
Offered 
The Hi-Fi 


La 


aaa 


TUVTIT TS TT 
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1 1 - 5 Enthusiast 


UNIQUE 2 COIL GALVANOMETER-TYPE 
PRECISION METER MOVEMENT 
7 RANGES OF METER SENSITIVITY 
EFFORTLESS BALANCING OF STEREO 
SYSTEMS 
@ MAY BE USED AS VU METER AND TAPE 
RECORDER LEVEL INDICATOR 
Solves all stereo balancing problems. Each stereo chan- 
nel feeds a separate coil through a full-wave bridge 
rectifier. Balanced signals result in a O deflection. 2 
slide switches permit individual channel measurements. 
Metal case, satin gold finish. Size: 4% x 5% x 4%”. 


Shpg. Wt., 3 Ibs. 
TM-66 Stereo Balance Indicotor..................Net 11.95 


THE FINEST HI-FI 
TWEETER AVAILABLE 


Leave it to Lafayette to bring you the ‘‘hottest’’ 
tweeter—the superlative electrostatic 3 element 
tweeier, rated best regardless of price. This smooth 
performing tweeter—superior to units costing many 
times more—improves ANY speaker system, bring- 
ing forth the realism and acoustic brilliance of the 
high frequencies. Simple to connect and use, 
comes complete with detailed instructions. In ma- 
hogany, walnut or blonde finishes with attractive 
plastic grilles. Size 11% x 6 x 4%. Shpg. wt., 
s. 


SK-150 Electrostatic 3 Element Tweeter Mahog- 


Pane 27.50 


SK-151 Same in Walnut Finish 
SK-152 Some in Blonde Finish 


SPECIAL MONEY-SAVER 
COMBINATION 


SHURE 3D 
with diamond stylus 


99.50 
SAVE 26.60 


PK-245 hysteresis-synchronous turntable with new 


lafayette PK-: 


PK-270 


270 12” professional stereo tone 


arm plus Shure M3D Dynetic Compatible Stereo 


Cartridge with .7 mil diamond stylus. Shpg. wt., 


19 Ibs. Special 


Net 99.50 with diomond stylus 


LAFAYETTE RADIO, Dept. re-9 | 
P.O. Box 511, Jamaica 31, N. Y. 


SEND FOR THE WORLD’S LEADING ELECTRONICS, 
RADIO, T.V., INDUSTRIAL, AND HI-Fi GUIDE 6 


(0 Send FREE LAFAYETTE Catalog 590 
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@ BUILT-IN CROSSOVER NETWORK 


5000 Cycle Crossover Frequency 


“lire 
WIDE 120° DISPERSION ANGLE ‘at | 
Achieved by 3 Electrostatic Element Design “~~ = 


MEASURABLY IMPROVES ANY SPEAKER SYSTEM 
Superb High Frequency Response from 5000 

Cycles to Beyond 25,000 Cycles 

BUILT-IN AC POWER SUPPLY 

Supplies High Voltoge Necessary For True 

Electrostatic Speaker Operation 


AVAILABLE IN MAHOGANY, WALNUT OR 
BLONDE ENCLOSURE 


SPECIAL SALE! 
75 GARRARD RC121/II 
WITH SHURE M3D 
DYNETIC STEREO 
CARTRIDGE WITH 


52.50 DIAMOND STYLUS 


MONEY-SAVER COMBINATION 


Garrard latest mode! RC121/I11 with Shure model 

3D professional Dynetic Compotible Stereo car- 

tridge with .7 mil diamond stylus. Regular 83.15 

value. Shpg. wt., 15 Ibs Net 52.50 
GARRARD RC-88 

Garrard RC88 and Shure M3D Cartridge..Net 62.50 
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LAFAYETTE Kits Are FUN To Build! 


Uee it as @ Binazral- 
Stereophkonic 
FM-AM tanner 

Use tt as «a Daal- 
Moenaural FM-AM taner 
Use lt as a straight 
Menearal FM er AM 


omy 7.45 
7.00 MONTHLY 


LAFAYETTE 
STEREO TUNER KIT 
THE MOST FLEXIBLE TUNER EVER DESIGNED 

@ Multifiex Output fer New Stereo FM 


@ 11 Tubes {including 4 dual-purpose) + 
Tuning Eye + Selenium rectifier Pre- 
vide 17 Tube Performance 


10KC Whistle Filter @ Pre-aligned IF's 
Tuned Coscode FM @ 12 Tuned Circuits 
Dual Cathode Follower Output 

Separately Tuned FM and AM Sections 
Armstreng Circuit with FM/AFC and 
AFC Defeat 

Duel Deuble-Tuned Transformer 

Coupted Limiters. 


Ahead! 


More than a year of research, pl: and g@ went into the making of 
the Lafayette Stereo Tuner. Its unique flexibility permits the reception of binaural 
on both FM and AM), the independent 
operation of both the FM and AM sections at the same time, and the ordinary 
reception of either FM or AM. The AM and FM sections are separately tuned, 
each with a separate 3-gang tuning condenser, separate flywheel tuning and 
separate volume contro! for proper balancing when used for binaural programs. 
Simplified accurate knife-edge tuning is provided by magic eye which operates 
independently on FM and AM. Automatic frequency control “‘locks in'’ FM signal 
permanently. Aside from its unique flexibility, this is, above all else, a quality 
high-fidelity tuner incorporating features found exclusively in the highest priced 
tuners. 
FM specifications include grounded-grid triode low noise front end with triode 
mixer, double-tuned dual limiters with Foster-Seeley discriminator, less than 1% 
harmonic distortion, frequency response 20-20,000 cps + '/; db, full 200 kc 
bandwidth and sensitivity of 2 microvolts for 30 db quieting with full limiting ot 
one mi AM i include 3 stages of AVC, 10 ke whistle filter, 
built-in ferrite loop antenna, less than 1% harmonic distortion, sensitivity of 5 
microvolts, 8 kc bandwidth and frequency response 20-5000 cps + 3 db 
The 5 controls of the KT-500 ore FM Volume, AM Volume, FM Tuning, AM Tuning 
and 5-position Function Selector Switch. Tastefully styled with gold-brass escu- 
tcheon having dork maroon bockg d plus tching maroon knobs with gold 
inserts. The Lofayette Stereo Tuner was designed with the builder in mind. Two 
separate printed circuit boards make construction and wiring simple, even for 
such a lex unit. C fete kit includes all parts and metal cover, a step-by- 
step instruction manual, schematic and pictorial diagrams. Size is 133%,” W 
10%” D x 442” H. Shpg. wt.,22 Ibs. 

74.50 


KT-500 Net 
LT-50 Same as above, completely factory wired and tested Net 124.50 


ONLY 7.95 DOWN 
8.00 MONTHLY 


@ RESPONSE 10-25,000 CPS + 0.5 DB 
@ 6 CONCENTRIC FRONT PANEL CONTROLS 
@ 4 CONCENTRIC REAR PANEL INPUT 


LEVEL CONTROLS 


@ 180° ELECTRONIC PHASE REVERSAL 


NEW! LAFAYETTE PROFESSIONAL STEREO 
MASTER AUDIO CONTROL CENTER 


Solves Every Stereo/ 
Monaural Control Problem! 


@ UNIQUE STEREO & MONAURAL CONTROL FEATURES 

@ AMAZING NEW BRIDGE CIRCUITRY FOR VARIABLE 
3d CHANNEL OUTPUT & CROSS-CHANNEL FEED 

@ PRECISE “NULL” BALANCING SYSTEM 


A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH Fi- 
DELITY. Provides such unusual features as a Bridge Control, 
for variable cross-channel signal feed for elimination of ‘‘ping- 
pong’’ (exaggerated separation) effects and for 3d channel 
output volume control for 3-speaker stereo systems; 3d channel 
output also serves for mixing stereo to produce excellent mon- 
aural recordings. Also has full input mixing of monaural program 
sources, special ‘‘null’’ stereo balancing and calibrating system 
(better than meters), 24 equalization positions, all-concentric 
controls, rumbie and scratch filters, loudness switch. Clutch type 
volume controls for balancing or as 1 Master Volume Control 
Hos channel reverse, electronic phasing, input level controls 
Sensitivity 1.78 millivolts for 1 volt out. Dual low-impedance 
outputs (plate followers), 1300 ohms. Response 10-25,000 cps 
+ 0.5 db. Less than .03% 1M distortion. Uses 7 new 7025 low- 
noise dual triodes. Size 14” x 4%" x 10%”. Shpg. wt., 16 ibs 
Complete with printed circuit board, cage, profusely illustrated 
instructions, all necessary parts. 

LAFAYETTE KT-600 —. Stereo Preamplifier kit 

LAFAYETTE LA-600—Stereo Preamplifier, Wired 


Net 79.50 
Net 134,50 


NEW! 


ONLY 4.75 DOWN— 
5.00 MONTHLY 


165-08 Liberty Ave. 


NEW YORK, N.Y 
100 6th Ave 
WOrth 6-5300 


May, 1959 


BOSTON, MASS 
110 Federal St 
HUbbard 2-7850 


LAFAYETTE STEREO/MONAURAL BASIC POWER AMPLIFIER KIT 


@ 2 PRINTED CIRCUIT BOARDS FOR 

NEAT, SIMPLIFIED WIRING 
@ RESPONSE BETTER THAN 35-30,000 

CPS + '/, DB AT 18 WATTS 

@ EMPLOYS 4 NEW PREMIUM-TYPE @ LESS THAN 1% HARMONIC OR 

7189 OUTPUT TUBES INTERMODULATION DISTORTION 

A superbly-performing basic stereo amplifier, in easy-to-build kit form to save 
you lets of money and let you get into stereo now at minimum expense! Duo! 
inputs are provided. each with individual volume control, and the unit may de 
used with a stereo preamplifier, for 2-18 watt stereo channels or, at the flick of 
@ switch, as a fine 36-watt monaural amplifier — or, if desired, it may be used as 
2 separate monaural 18-watt amplifiers! CONTROLS include 2 input volume con- 
trols, channel Reverse switch (AB-BA), Monaural-Stereo switch, DUAL OUTPUT 
IMPEDANCES are: 4, 8,.16 and 32 ohms (permitting parallel (monaural) opera- 
tion of 2 speaker systems of up to 16 ohms. INPUT SENSITIVITY is 0.45 volts per 
channel for full output. TUBES ore 2-6AN8, 4-7189; GZ-34 rectifier. SIZE 9-3/16"d 
(10-9/16” with controls) x 51%4%h x 13%” w. Supplied complete with perforated 
metal cage, all necessary parts and detailed instructions. Shpg. wt., 22 Ibs. 
‘KT-310 Stereo Power Amplifier Kit ; Net 47.50 


@ 36-WATT STEREO AMPLIFIER. 
18-WATTS EACH CHANNEL 


@ FOR OPTIONAL USE AS 36-WATT 
MONAURAL AMPLIFIER 


AXtel 1-7000 


PLAINFIELD, N. J 
139 W. 2nd St 
Plainfield 6-4718 


JAMAICA, N.Y. 


NEWAPK, N. J 
24 Central Ave 
MArket 2-166) 


BRONX N.Y 
542 E. Fordham Rd 
FOrdham 7-8813 


PLEASE INCLUDE POSTAGE WITH ORDER 


STEREO REMOTE 
CONTROL CENTER KIT 
MODEL KT-315 


@ TWO LOW NOISE 7025 DUAL-TRIODES 
@® POSITIVE CONTROL 50 FEET OR MORE 
@ BRIDGE BALANCING CIRCUIT 

@ OUTPUT FOR “THIRD CHANNEL” 

@ CLUTCH-TYPE VOLUME CONTROL 


Self-powered electronic adapter with unique features in- 
cluding low-impedance ‘‘plate follower’’ outputs for re- 
mote operation of from 50 feet or more from controlled 
amplifier. Cross-feeding various amounts of audio from 
each channel eliminates objectionable ‘hole in the mid- 
die’’ effect. Phase reversal with or without channel re- 
versal. Premium type 7025 dual triodes. Printed circuit 
board for easy error-free assembly. Complete with cage 
and simple detailed instruction manual. Size 6% x 44 x 
7%”. Shpg. wt., 7% Ibs. 

KT-315 Electronic Stereo Adapter 


Kit (with cage) 


Net 27.50 


EXCITING “EXPLOR-AIR” 
4 BAND RECEIVER KIT 


4 Bands for total coverage: 
550-1600 Kc broad cast band 
1.7-5.0Mc., 5.0-14 Mc., 14-30 Me. 
shortwave bands 

Complete band- switching from 
front panel 


® Built-in Big 4” PMLoud- speaker 


A complete regenerative shortwave and standard broadcast 
set covering from 550KC to 30MC. Features include pre- 
wound coils, isolated chassis and freedom from shock haz- 
ard and sensitive circuitry. Perfect for amateurs, students 
and casual listeners. Simple to build, this kit is complete, 
including all parts needed and a detailed step-by-step in- 
struction book. Shpg. wt., 8 Ibs. 
KT-135 EXPLOR-AIR RECEIVER KIT (less cabinet) 

Net 18.50 
ML-150 Leatherette covered wooden cabinet for above 

Net 2.75 


NEW! LAFAYETTE 
STEREO AMPLIFIER KIT 


e GANGED TONE CONTROLS e@ STEREO- 
MONAURAL SWITCH e@ .04 VOLT SEN- 
SITIVITY © 4 WATTS STEREO OUTPUT 
@ ISOLATION TRANSFORMER e@ SEPA- 
RATE VOLUME CONTROLS 


Brand new stereo amplifier kit for that extra small stereo 
hi-fi set, featuring separate volume controls; ganged 
tone control; stereo, reverse and monaural switch. 40 
millivolt sensitivity! Complete kit with tubes, rectifier, 
all parts and instructions. Only 9'2” x 5” x 4%”. For 
110-120 60 cycle AC. Shpg. wt., 7 Ibs. 


KT-126 — Complete Kit .. Net 18.95 
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VIBRATOR SUPPLY FOR TBY 
Input 4 VDC @ 2.5 amps. 
talkie. 
orl with instruction book and spare parts. 


Powers your TBY walkie- 
ALSO CHARGES TBY batteries from 6 V. Com- 


$9.95 


KELLOG WALL TELEPHONE 
Hook up your home, garage, 
2-way “‘intercom'’ for five bucks! Black, 
case, with built-in bell! Needs only battery. 
2 for $5.00. EACH 


workshop, patio with a 
bakelite 


$2.95 


POWER TRANSFORMER BARGAIN! 
’, 60 cyc. input. Gutpat: Lge hag | @ 
@ 11 amp; 5 V 7 We 
. Compact, potted, new. A * Colupabia Spe- 
3 for $2.50. Each 


@ 


PP-326/U POWER SUPPLY 
60 cps, Output: 28 VDC 


Input 115 V., @ 
it can handle 142 amps. 
WITH CONDENSER AND CHOKE! 


Mew. About 7” square. ...cccccesecceros s 


11/2 amps. 
HEAR THIS: This unit output is rated at 900 ma but 
COMPLETELY FILTERED 


when COLUMBIA 
ndersells everybody? 


PE-103 DYNAMOTOR! 
Columbia rolls back prices to 1946! 
6o0ri2Vv 
will handle 200 mils. 
densers, mounting base, cir: 
two 8 ft. heavy duty battery cables. 
Excel. (Ship. wt. approx. 100 Ibs.).. 
= ! - —_ 
100-150 me, 10-channel, 
Built-in 24 VDC dynamotor 
F.B. for aircraft, CAP, mobile, etc. 
Orr rrr 


cuit breakers, 


crystal controlled. 
Mfg by Collins 


49.95 


input; output 500 VDC @ 160 mils, 
Complete with filter, con- 
and 


$12.50 


COLUMBIA SLASHES PRICE— 
ON MEASUREMENTS CORPORATION 


mo L 84 SIGNAL GENERATOR!!! 
Freg.: 300-1000 MC in one band, direct 
reading dial Freq. accurate to +0.5°% 
Output voltage continuously variable from 
0.1 to 300.000 microvolts! ey? im- 
pedance 50 ohms, Modulation 0.0 to 30% 
Choice of 400 1000 to 2500 cycles 
Pulse freq.: to 100 ke in 3 ranges: 


60-1,000, 600-10,000, and 6.000-100,000 
pulses per second. Power supply 117 V. 50- 
60 cycles. ORIGINAL COST WAS $1,900.00! 


Dim.: 13 x 26 x 1212”. Excel- $195 00 
‘ 


lent cond. Wt. 150 Ibs. ONLY 


MEMO FOR MARINERS! 
BC-652 AMATEUR AND MARINE RECEIVER: 2-6 


MC. 11 Tubes! Built-in crystal calibrator and 12 V 
dynamotor! READY TO USE ON BOAT-——NO CON- 
VERSION ED! Output for speaker 


or phones. llent, with schematic. $14, 95 


APN-4 LORAN RECEIVER AND INDICATOR: Ex- 
cellent for all you plutocrats with boats! Brand 


new with plugs and mounting racks. $ 
69.50 
12 VOLT GENERATOR 


ONLY 
30 amp for mobile or battery charge appli- 
cation. Compact (about 7x5”). New 


12 VOLT DYNAMOTOR 
Type DM-34, Output 220 V. @ 80 ma. 
SPREE UT TTC CTE CCUTT UNTO TTT CTT 


NEW BC-611 HANDIE-TALKIE CHASSIS 


Covers 3500-6500 ke. Can be converted to 


$3.95 


citizens band. Less tubes, crystal, coil... 
CRYSTAL AND COIL SET: for 3525 ke (ere 
Ps osc vee 060054 00200066 o 00d 02b9 Bare 


LECTRONICS! 


UCK-BUSTIN 
HOLLYWOOD, 


‘OR B 
4900 LANKERSHIM BLVD. 


NO 


KEEP CANDEE HANDEE! 


MODEL 84 MEASUREMENTS CORP. 
SIGNAL GENERATOR 


Just reduced! Close-out special! 


Frequency 300-1000 MC in one band. Indi- 
vidually calibrated Airect reading dials. Fre- 
quency Accuracy 1% Output voltage con- 
tinuously variable re ‘om 0.1-100,000 microvolts. 
Output impedance 50 ohms. Modulation 0-30%. 
Choice of 400, 1000, 2500 cycles. Pulse fre- yr 
quency 60-100 ke. in three ranges: 60-1,000, 
600-10,000; and 6,000- a peg ee <4 
second Power supply w« cycle 


13 x 26 x 12%". Approx. 
wt. 169 Ibs. Excelient.. 


RAX-1 RECEIVER 


Dim.: 
ship. 


"$195. 00 


x 


4-band, 412” dial, AVC, MCW, cw, phone jack and 

volume cx control Voltage required 24VDC and 11: (o} 

80 ma, Complete with 7 tubes. Excellent. 17 95 

200-1500 ke. Each.................. . 

ee __ 
G.E. PYRANAL OIL-FILLED CONDENSERS 

Cat. No. 18F209 120 MFD @ 3,000 oo F.B 

hams. Makes good component for arc welder. + 

lent cond. Sold at fraction of original $69.9 

a.) ee ee 5 

GUDEMAN COND. 60 mfd. @ 4,000 VDC. 

Excel TreTTeeTTeeTeee eer eee eee $49. 7 

TEL PHONIC 600 OHM HEADSET 

Brand new! Mfr. by Telephonics. 

Tvpe TH37 Individually Boxed!......... Ld 

HS-33 es 600 ohm. 

creel RR. $6.95 

T-17 CARBON MIKE: Brand new 

boxed OOS $1.95 


HICKOK MOD. 547—A TU BE CHECKER 
Mutual conductance. With chart. Also tests special 
purpose tubes. A honey be a buy! 


Excel . 


ARC. 5 COMMAND EQUIPMENT 


MC. Excel. cond. 


MD-7 PLATE MODULATOR 
R-435/VRC-2X FM. RECEIVER 

Crystal controlled, single channel, covers fire, po- 

lice freqs. Double conversion superhet. 455 ke & 

4.3 inc. IF’s. Noise squelch, double limiter stages, 

loud speaker output. Complete w 24 VDC vi- 

brator supply, tubes, less crystal. 


Special. A steal at this price! $14.95 
APN-4B LORAN EQUIPMENT 


arine or air. Long range navigational gear to deter- 
mine position of ship or plane up to 1200 ee from 
base. Complete with scope, receiver, tubes, $39. 95 


and 100 ke. crystal. ONLY 
All items FOB. Burbank, Calif., subject to prior 


sale. In Calif. add 4%. Min. order $3.95. 


J. J. CANDEE CO. nn 


509 No. Victory Bivd., Burbank, Calif. 
Phone: Victoria 9-3053 


, COASTERS: Age td , oe BRANCH 
CAL 


POWER TRANSFORMER 


PERMA-FLUX DYNAMIC Hi Fi HEADSET! 
— fiber cones PLUS 


Monaural or bin- 
R625 (Metal) MINE DETECTOR 
SCR-625 Locate that leaky 
treasure! Complete in carrying case. 


Excelient condition... . 


600 ohms. 


2,000 VCT @ 200 ma. ontimene 2,000 VCT 
@ 500 ma on CW, 60 cycles, pri 
potted xmfr Mfg. by "Cnicago. tor ’ $6. 95 
Collins Radio. Brand New. ONLY 
! ANSM ERS With tubes! 
T-18/ARC-S: 2.1—3 Mc. ONLY o° er | 
T-19/ARC-S: 3-4 Mc. Special at 4.95 
7-20 /ARC-S: 4-5 “4 Mc. Reduced to. 3.95 
T-21/ARC-S: 5.3- Mc 9s 
MD-7 /ARC-5 MODULATOR: For above 
SE are 7.95 


RCA AUDIO OSCILLATOR 
g eq.: 30-15000 cps. Output imp. 
, 500 and 1,500 ohms. 
PPP ere errr Tar (nd 
All Orders FOB Angeles. 25% 


Bese Tet eee eee eee eC OOCC ECCS 


Los 
quired. All items subject to prior sale. NOTE: 
MINIMUM ORDER $3.00. WRITE TO DEPT. R. 


poe ener ee ttee.4, 
o 


a RADIO AND TV 
* SERVICEMEN 


Here’s the perfect companion 
to any tester! 


Model GCT-8 


GRID 
CIRCUIT 
TUBE 
TESTER 


(U.S. Pot, No. 2,784,372) 
Quickly spots grid errors and leakage 


Here’s the perfect accessory for every 
serviceman! Checks critical ‘“‘Control- 
Grid” condition of vacuum tubes 
faster, more accurately than any other 
tester! As many as eleven simultaneous 
checks—automatically! Stops guessing, 
substitution checking, and costly re- 
checks. Electron-eye tube indicates 
following faults at a glance: Control 
Grid Emission Excl., Grid-to-Cathode 
Shorts, Gaseous Condition, Cathode- 
to-Heater Shorts, Grid-to-Heater 
Shorts, Grid-to-Plate Shorts, Plate-to- 
Heater Shorts, Grid-to-Screen Shorts, 
Screen-to-Heater Shorts, Heater-to- 
Suppressor Shorts, Grid-to-Suppressor 
Shorts. 

Lam | porosity A be stored and 
carried anywhere. Com- 
plete, easy-to-assemble kit $1995 


Wired and factory tested.. $29.95 net 


Peccccccecver?® 


Cg. re- 


added chamois ear 


Pipe or hidden 


$19.95 


Write today for free literature 
y. MANUFACTURING CO. oy 
° “am 5015 Penn Ave. So.,Mpls., Minn. ¢ 


ELECTRONICS 
2251 W. WASHINGTON BLVD. 
LOS ANGELES 18, CALIFORNIA 


®ee * 
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Electrical Shock 
(Continued from page 41) 


a wasting away of muscle—a slow, pro- 
gressive disturbance that may not be- 
come evident for weeks or even 
months. Other delayed effects may 
produce personality changes, amnesia, 
mental inertia, blood-vessel diseases, 
cataracts, destruction of the pancreatic 
tissues, and heart conditions. 

So much for the effects of electric 
shock. What should be done if you see 
someone rendered unconscious by elec- 
tricity ? 

Every person who works near elec- 
trical equipment should acquaint him- 
self with rescue techniques. 

The first step is to break the connec- 
tion between the victim and the power 
source. If possible, do this by turning 
off the power. The next best thing is to 
remove the victim from the voltage 
source—without endangering yourself. 
Use a wood board or other non-con- 
ducting object. As soon as you can 
touch the victim safely, apply artificial 
respiration. 

Speed is essential. Any delay at all 
greatly reduces the chances of re- 
covery. Of some 600 cases studied, over 
70 per-cent of those receiving artificial 
respiration within three minutes re- 
covered. Just one more minute of delay 
dropped the figure to 58 per-cent. If 
there is no heart or respiratory action 
and treatment is delayed five minutes, 
death is virtually certain. 

If you are alone, do not take time to 
go for help. Start artificial respiration 
immediately. If the person can be 
saved, you can do it as well as anyone. 
And don’t stop even if the victim ap- 
pears dead. Eight hours have elapsed, 
in some cases, before the victim re- 
sponded. The only sure sign of death is 
rigor mortis—and only a physician 
should judge whether that condition 
exists. 

Above all, don’t let the victim be you. 

—- 


ITV ON AM 
By WILLIAM R. SHIPPEE 
HE INTERFERENCE caused by TV 


receivers to nearby radios is much eas- 
ier to cope with than is often believed. 
The whistles and other noises that occur 
on the AM radios are the result of har- 
monies of the horizontal-sweep signal. 
The latter are being radiated from the 
high-voltage section of the TV set, prin- 
cipally from certain leads that act as 
transmitting antennas. These include the 
insulated lead to the cap of the horizon- 
tal-output tube, the lead from the fly- 
back transformer to the high-voltage 
rectifier, and the second-anode lead from 
the rectifier to the picture tube. 

The procedure for suppressing this 
radiation involves winding a few turns 
of insulated hookup wire around the 
offending lead and connecting one end 
of the hookup wire to a nearby chassis 
ground point. Satisfactory results can 
usually be achieved with ten turns 
around the insulated lead to the hori- 
zontal-output tube. —30-—- 
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Electron Tube Crossword 


By JOHN A. COMSTOCK 


HOSE of our readers used to working with tubes will 
have no difficulty with this crossword puzzle that is based 


on tube applications and terminology. 


Have a try and if 


things get too difficult, turn to page 153 for the answer. 


ACROSS 
1. Five-grid tube used in su- 
perhets. 
5.In a beam ———— tube the 
electrons are focused to 
achieve greater amplifica- 
tion. 
7.Used in gaseous electron 
tubes. 
10. Negative potential applied 
to tube’s control grid. 
11.Every TV and scope has 
one (Abbr.). 

off is bias voltage 
at which plate current 
ceases to flow. 

15. Male connectors attached 
to a tube’s base. 

17. Resonator associated with 
magnetron circuits. 

21. Electrodes of a tube. 

22. -triode (tube hav- 
ing two triodes housed in 
a single envelope). 

24. British “treble.” 

25.Type of light-sensitive 
cathode. 

28. Tube’s plate. 

30. Extended cut-off vacuum 


tube. 

34. Tube element. 

35. Three-element tube. 

DOWN 

1. Tube’s collector. 

2. _— bias voltage’s polar- 
ity. 

3. Transconductance 
bol). 

4. Plate current (symbol). 

5. An 866-A is one. 

6. Tube capable of convert- 
ing a.c. to d.c. 


13. 


(sym- 


14, 
16. 


27. 
.Charge resulting from 


31. 


32. 


-It emits electrons 


Not a metal tube (Abbr.). 


. Potential and polarity ap- 


plied to tube’s plate and 
screen grid. 


. Plate resistance (symbol). 
.Letter and sign used to 


designate point in circuit 
where the positive termi- 
nal of the grid bias source 
is connected. 

Unit of measurement in 
vacuum-tube current flow. 
Tube in TV set which 
moves CRT beam from 
side to side or up and 
down. 

in a 
tube. 


. Non-gaseous tube (Abbr.). 
. Five-electrode tube with 


two plates. 


.Class of amplification. 
. Found in output circuit of 


an electron tube. 


.Concentrated stream of 


electrons passing from 
cathode to plate in a 
power tube. 


Tube with two electrodes. 


gathering of electrons 
near the cathode of a 
tube. 


inction is the plate 
potential at which plate 
current will not flow in a 
gaseous tube. 

uration is condition 
existing in tube when 
electron flow within tube 
is maximum obtainable 
by increasing plate volt- 
age or cathode heat. 
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The specs are the proof...now your 
best buy in 
ham equipment is 


co 
90-WATT CW TRANSMITTER +720 
KIT $79.95 WIRED $119.95 


Conservative, highly efficient design plus stability, safety, and excellent 
parts quality. Covers 80 thru 40, 20, 15, 11, 10 meters (popular operat- 
ing bands) with one knob band-switching.. 6146 final amplifier for full 


“clean’’ 90W_ input, protected by clamper tube circuit. 6CL6 Colpitts 
oscillator, 6AQ5 clamper, 6AQ5 buffer-multiplier, GZ34 rectifier. ‘‘Novice 
limit"’ calibration on meter keeps novice inside the FCC-required 75W 
limit. No shock hazard at key. Wide range, hi-efficiency pi-network 
matches antennas 50 to 1000 ohms, minimizes harmonics. EXT plate 
modulation terminals for AM phone modulation with 65W input. Excellent 
as basic exciter to drive a power amplifier stage to maximum allowable 
input of 1KW. Very effective TV! suppression. Ingenious new ‘“‘low sil- 
houette” design for complete shielding and “‘living room” attractive- 
ness. Finest quality, conservatively rated parts, copper-plated chassis, 
ceramic switch insulation. 5” H, 15” W, 91/2” D. 


NEW UNIVERSAL MODULATOR-DRIVER . . . . #730 


KIT $49.95 WIRED $79.95 cover €-5 $4.50 


Superb, truly versatile modulator at low cost. Can deliver 50 watts of 
undistorted audio signal for phone operation, more than sufficient to 
modulate 100% the EICO =720 CW Transmitter or any xmitter whose RF 
amplifier has a plate input power of up to 100W. Multi-match output xfmr 
matches most loads between 500-10,000 ohms. Unique over-modulation 
indicator permits easy monitoring, precludes need for plate meter. Low 
level speech clipping and filtering with peak speech frequency range cir- 
cuitry. Low distortion feedback circuit, premium quality audio power 
pentodes, indirectly heated rectifier filament. Balance & bias adjust 
controls. Inputs for crystal or dynamic mikes, phone patch, etc. Excel- 
lent deluxe driver for high-power class B modulation. ECC83/12AX7 
speech amplifier, 6AL5 speech clipper, 6AN8 amplifier driver, 2-EL34/ 
6CA7 power output, EM84 over-modulation indicator. GZ34 rectifier. 
Finest quality, conservatively rated parts, copper-plated chassis. 6” H, 


14” W, 8” D. 
NEW GRID DIP METER . . . . . .... #710 


KIT $29.95 WIRED $49.95 including complete set of coils 
for full band coverage. 

Exceptionally versatile. Basically a VFO with micro-ammeter in grid: 
determines freq. of other osc. or tuned circuits; sens. control & phone 
jack facilitate ‘‘zero beat’’ listening. Excellent absorption wave meter. 
Ham uses: pre-tuning & neutralizing xmitters, power indication, locat- 
ing parasitic osc., antenna adj., correcting TVI, de-bugging with xmitter 
power off, determining C,L,Q. Servicing uses: alignment of filters, IF's; 
as sig. or marker gen. Easy to hold & thumb-tune with 1 hand. Continu- 
ous 400 kc — 250 mc coverage in 7 ranges, pre-wound 0.5% accurate 
coils. 500 ua meter movement. 6AF4(A) or 614 Colpitts osc. Xmfr- 
operated sel. rect. 24%” H, 2%,” W, 6%” L. Satin deep-etched aluminum 
panel; grey wrinkle steel case 


IN STOCK! Compare and take them home 
—right “‘off the shelf’’—from 1900 neigh- 
borhood EICO dealers. For free catalog mail 
coupon. Over 1 MILLION EICO instruments in 
use throughout the world. 

(Add 5% in the West) 


Send for FREE CATALOG now A-5 
EICO, 33-00 Northern Bivd., L.1.C. 1, N.Y. 
Show me HOW TO SAVE 50% on 60 models of 
top-quality equipment (in box | have checked 
here: () HAM GEAR [) HI-FI (1) TEST INSTRU- 
MENTS. Send FREE literature and name of 

_ZEICO dealer 
NAME 
ADDRESS 
CITY STATE 

See EICO’s Hi-Fi and Test Equipment ads on Pages 33 and 34. 
1 
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IT’S TRUE WHAT THEY SAY ABGUT STEREO 


Any stereo set-up—no matter what 
the cost —is only as good as the 
quality of the components that go 
into it. To put it another way, the 
quality you want can only be sup- 
plied by a company with the experi- 
ence in sound engineering that the 
manufacture of superior stereo 
components requires. 


Everyone agrees that the making of 
high-fidelity sound equipment is an 
extremely technical, highly special- 
ized phase of the electronics indus- 
try. And that years of experience 
are required before a high degree of 
manufacturing excellence can be 
achieved. For over twenty-five 
years, Bogen has been making spe- 
cial sound systems of proven excel- 
lence for schools, theatres, offices 
and industrial plants—as well as 
hi-fi components. 


Here is the business end of a typ- 
ical Bogen school sound system. 


Wherever professional sound qual- 
ity is needed—you’ll find Bogen, the 
sound equipment made by profes- 
sionals. Best of all, the same sound 
quality that engineers and musi- 
cians insist on is yours to supply— 
and enjoy—with Bogen stereo high- 
fidelity components. 


ILLUSTRATED BOOKLET: 64-page explana- 
tion of hi-fi and stereo, “Understanding 
High Fidelity-Stereo Edition”. Enclose 
25c. BOGEN-PRESTO CO., Paramus, N.J. 


A Division of the Siegler Corporation. 


BOGEN 


HIGH FIDELITY COMPONENTS 


~ 
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S ANYONE who attended the West Coast 

Hi-Fi shows can attest, the stereo disc has 
literally taken over the record industry. Not 
only was stereo disc the central theme of 
things, but it was obvious that it had already 
reached a point of refinement where it was 
challenging all but the best of stereo tape. 
Naturally, this did not escape the attention 
of the tape boys and I can assure you that 
loins are being girded and midnight oil is 
burning in the tape industry in a new and all 
out effort to stem the rising stereo disc tide. 

As I have said before, those of you who 
think stereo disc is for the birds, should hear 
some recent releases played on top-quality 
equipment which is properly set up! Sure, 
there is a lot of junk around. There are some 
pretty miserable excuses for stereo disc being 
produced and there are plenty of stereo disc 
machines, mostly of the packaged variety, 
which are so unbelievably bad they are tan- 
tamount to a fraud! In fact the “fast buck” 
boys have produced allegedly stereo phono- 
graphs which are even more execrable than 
the junk they used to label “hi-fi”! 

Be that as it may, the stereo disc is inex- 
orably continuing its march at a faster pace 
than anyone could have dreamed. Almost 
monthly estimates have had to be revised up- 
wards toward the day when stereo disc pro- 
duction supersedes monophonic output. De- 
spite many admonishments to the public not 
to play stereo discs with monophonic car- 
tridges, this practice is becoming more wide- 
spread and, in fact, a few manufacturers have 
contended that this is perfectly OK. The truth 
of the matter is that with many cheap pack- 
aged units, their owners can’t tell stereo from 
mono anyway, so great is the inherent dis- 
tortion. The trouble with all this frantic stereo 
disc activity is, of course, that there is already 
very grave danger of the public being “over- 
sold.” There are already plenty of folks who 
have been “conned” into junk stereo phonos 
and who are even now thoroughly disen- 
chanted with this whole stereo business 

You know, the best advertising is “word of 
mouth” and one unhappy stereo “pigeon” can 
convince 10 or 20 of his pals that stereo is 
all bunk and these 20 guys can each tell five 
of their friends, etc., etc. In a country of 170 
million people even this snowballing of dis- 
content takes time to make itself felt, and it 
is this “grace” period that is keeping the 
stereo ball rolling. And quite obviously, the 
other side of the coin is that even with some 
of the lesser quality stereo phonos, there are 
thousands who are happy with their rigs and 
think stereo is the cats whiskers. But the 
warning in the situation is implicit . . . the 
legitimate hi-fi stereo manufacturers are a 
small handful compared to the number of 
“johnny-come-latelies” who are trying to cash 
in on the stereo boom .. . it is easier for the 
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smaller hi-fi companies to retain the quality 
market they have always had .. . but even 
they would have a hard time riding out the 
storm should the stereo boom go bust! At 
very least it would seriously arrest the normal 
growth patterns of those companies. 

Now I’m no crepe-hanger . . . as long-time 
readers of this column know, I have always 
been an enthusiastic pioneer in many develop- 
ments which have led to better sound and the 
greater enjoyment of music. I’m all for stereo 
disc and equally for stereo tape. I think the 
two can live in peaceful co-existence and I 
really believe that given a stable, confident 
market to encourage research and develop- 
ment, the next few years will bring audio 
into full flower and we will have systems 
capable of reproducing sound with quality 
and realism beyond our wildest imaginings! 
But make no mistake . . . the threat posed 
by these “fast buck” boys is very real and 
not at all exaggerated. Unless something is 
done to curb their fantastic claims and im- 
pose restrictions on how they label, represent, 
and advertise their products, the public will 
continue to be bilked and this can only lead 
to chaos. Surely the Federal Trade Commis- 
sion, which is an effective agency for enforc- 
ing honest labeling and fair practices in so 
many other industries, can be made cognizant 
of the situation and impressed with the need 
for action. This, plus a hard-hitting intelli- 
gent program of consumer education by the 
IHFM, should weed out the phonies and en- 
sure the continued growth of stereo. 


LISZT 

PIANO CONCERTOS #1 AND #2 
Julius Katchen, pianist with London 
Philharmonic Orchestra conducted by 
Ataulfo Argenta. London Stereo CS6033. 
Price $5.95. 

This is a real humdinger of a stereo disc 
and for devotees of piano concertos I can 
recommend it to you unreservedly. This is 
wild and woolly piano in the grand Lisztian 
manner. Katchen has tremendous drive here 
and plays with such a spirited and ebullient 
manner that one feels he is really enjoying his 
work. The late Argenta, who might appear 
to some to be an odd choice for this kind of 
repertoire, shows that his talents were not 
confined to the Iberian idiom exclusively. 
His accompaniment is entirely sympathetic, 
and in the excellent balance which is main- 
tained between piano and orchestra, his rap- 
port with Katchen is obvious. 

The sound is quite thrilling and is that 
magical London blend which combines crisp 
sparkling close-up detail with its contours 


The opinions expressed in this column are those 
of the reviewer and do not necessarily reflect the 
views or opinions of the editors or the publishers 
of this magazine. 
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softened with spacious acoustics which lend 
a fine sense of depth. The over-all volume 
level is very high for a stereo disc and this 
combined with the inherently quiet surfaces 
makes for a completely unobtrusive back- 
ground. Directivity was quite pronounced, 
with the piano nicely filling the middle ghost 
channel, although disposed a little more left 
than dead center. Over-all sound was bright 
but smooth with very clean piano transients. 


MUSIC OF LEROY ANDERSON 

VOL. 2 
Eastman Rochester Pops Orchestra con- 
ducted by Frederick Fennell. Mercury 
Stereo SR90043. Price $5.95. 

No doubt this record will be greeted with 
loud huzzahs from the thousands of people 
who were charmed by Fred Fennell’s first ex- 
cursion into the music of LeRoy Anderson on 
Mercury SR90009. With a generous serving 
of 12 numbers including such Anderson hits 
as “The Waltzing Cat,” “Fiddle-Faddle,” and 
“Blue Tango,” the disc is a triumph of light 
entertainment. Fennell’s performances are as 
ingratiating, and infectious as his previous 
effort, which is high praise indeed! 

Fennell fares just as well in the sound de- 
partment too, as this is stereo of rare high 
order. All is crisply clean, superbly balanced, 
with easily discernible directivity, full middle 
“fill,’ and the whole clothed in spacious 
acoustics which heighten the illusion of depth 
and add the final fillip of realism. 


MENDELSSOHN 

VIOLIN CONCERTO IN E MINOR 
BRUCH 

VIOLIN CONCERTO #1 
Ruggiere Ricci, violinist with London 
Symphony Orchestra conducted by Pier- 
ieno Gamba. London Stereo CS6010. 
Price $5.95. 

London continues its stereo march through 
the standard repertoire. These were excellent 
performances in their monophonic format and 
with the enobling robes of stereo this opinion 
is merely emphasized. The ordinarily fairly 
lean tone of Ricci takes on a glowing rich- 
ness and fullness that adds immeasurably to 
the enjoyment of these oft-played warhorses. 
Ricci’s violin appears just slightly left of cen- 
ter and is recorded moderately close-up. 
Acoustic perspective is such, however, that 
the solo violin is nicely balanced against the 
orchestra and is always smooth. 


TCHAIKOVSKY 

SYMPHONY #6 (“PATHETIQUE”) 
Vienna Philharmonic Orchestra con- 
ducted by Jean Martinon. London Stereo 
CS6052. Price $5.95. 

Quite naturally, every recording company 
wants to trot out stereo versions of the tried 
and true warhorses and London is no excep- 
tion. Jean Martinon might seem an odd 
choice for this work and, in fact, his per- 
formance is somewhat erratic and would 
hardly qualify as definitive. But I can tell 
you he makes this a very high tension affair, 
with positively the most exciting rendition of 
the scherzo I have ever heard. It is beauti- 
fully balanced, but at the same time is a 
headlong impetuous orchestral tour de force 
which blazes with color. 

This alone is worth the price of the record, 
but more than that, this is a tremendous feat 
of stereo recording. Every sonic attribute is 
there in plus degree . . . it is absolutely clean, 
the articulation of each instrument is matched 
by the wonderful acoustic balance which 
affords one of the best depth perspectives 
yet encountered. The over-all volume levels 
equal any of London’s best monophonic 
efforts, bass response has been scrupulously 
preserved and the wide dynamics allow fortes 
of huge impact along with pianissimo sections 
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For stereo 

and monauatl, 
atthe enter dnnee 
onend this changer! 


Confirm this with any 
experienced dealer! 


The Garrard changer reproduces 
music precisely as recorded, with- 
out introducing any distorting fac- 
tors such as rumble or wow. A 
Garrard changer is actually a 
superb turntablercombined with a 
scientifically engineered all-alumi- 
num tone arm. This tracks at the 
correct stylus pressure without un- 
desirable resonances. 


When considering the claims of 
changers “‘specifically designed for 
stereo” or turntables “to play 
stereo properly”, it is well to re- 
member that for years Garrard 
changers have had all the qualities 
necessary for this type of sensitive 
reproduction. 


There’s a Garrard for 
every high fidelity 
system ... all fully 
wired for stereo and 
monaural records. 
Six models: $32.50 
to $89.00. 


Mail this coupon for free 
Garrard Comparator Guide. 


For your stereo or monaural system 
insist ona 


. The World’s Finest , 
\ 


Standard Garrard 
Tone arm with Stereo 
Cartridge (underside 
view through a 
translucent record). 


‘ 

! Garrard Sales Corp., 

t Dept. GE-49, Port Washington, N.Y. 

| Please send free Garrard Comparator Guide which 
t compares all Garrard players and their advanced 
| features. 

‘ Name 

t Address 

‘ 

‘ City Zone State 
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NO-NOISE NEW 
RUBBER COAT 
SPRAY 


NO-NOISE 
VOLUME CONTROL 
an 
CONTACT RESTORER 


@Cleans © Protects 
@ Lubricates 

NOT A CARBON TET 
SOLUTION 


6 Oz. Spray Can 


NO-NOISE 


@ Economical—s little 
does 2 lot. 
© Cleans, lubricates, 


restores all tuners, 
including water 
type. 
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Cheap Substitutes! 
ELECTRONIC CHEMICAL CORP. 
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With PERMA-FILM 
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SP-210 » Stereo Preamplifier 
$89.50 less power supply 


P-10 Power Supply ...$19.50 


SA-232 « Basic Stereo Amplifier 
Total Power Output: 
80 watts peak 
Has power tap-off for SP-210 


$89.50 


SA-260 « Basic Stereo Amplifier 
Total Power Output: 


140 watts peak 
Has power tap-off for SP-210 


$139.50 


prices slightly higher in West 


Radio Corporation 


u 
1 37-10 36th St, L. 1. C. 1, New York 
! 


Please send literature covering 
Pilot Stereo Components. 


NAME. 


ADDRESS. 


CITY. (EEE eee 


Electronics manufacturer 
for over 39 years. 
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eee | in on the stereo boom .. 


. it is easier for the 


whose delicate tracery is unmarred by surface 
noise. This is stereo disc at its best and 
monophonic diehards are urged to listen and 
be convinced ! 


MARCHING ALONG 
Eastman Symphonic Wind Ensemble 
conducted by Frederick Fennell. Mer- 
cury Stereo SR90105. Price $5.95. 

Here is the other side of Fred Fennell and 
the one with which we are most familiar .. . 
as the band maestro extraordinary. His pulse- 
stirring highly supercharged readings of fa- 
mous marches, recorded with some of Mer- 
cury’s most spectacular sound, have been 
widely used for demonstration in hi-fi salons. 
Now with the added blandishments of stereo, 
this will likely continue to be used for the 
same purpose. Over-all volume level here is 
great, yet this has been accomplished without 
drastically cutting bass response or dynamic 
range. The big bass drum still has a mighty 
wallop, the cymbals sizzle with high frequen- 
cies, and the brass is brazenly bright and 
weighty, but with the rounded spaciousness 
of the stereo, the sound is more homogeneous 
and has a natural fullness that is ultra-real- 
istic. The Sousa pieces are, as usual, the fa- 
vorite crowd pleasers but also in strong con- 
tention now is the “Colonel Bogey March” 
made famous in the movie “The Bridge on 
the River Kwai.” 


SCHUBERT 

QUINTET IN A MAJOR (“TROUT”) 
Denis Matthews, pianist with members of 
Vienna Konzerthaus Quartet. Vanguard 
Stereo VSD2019. Price $5.95. 

Here is a mighty smart and knowledgeable 
recording job. Chamber music, especially 
string quartets are supposed to be the one 
type of music that gains very little from 
stereo. Not so... if an intelligent approach 
is used, as it was here, the result can be a 
more true-to-life sound in your living room 
than with almost any other type of music. 
For one thing the spread of the quintet here 
is strictly limited, about the amount of room 
you would expect to occupy at one end of a 
moderately spacious living room. 

The piano appears to the left and the 
strings to the middle and right. For another 
thing, the acoustic approach here is nearly 
ideal. Most chamber music recordings are 
given monstrously bloated reverb which 
makes them sound as if they were recorded 
in a cave. Here there is just a tinge of re- 
verb to lend liveness and with the amount of 
damping in most living rooms will reproduce 
with an intimate, close-up type of sound, 
about as identical to having the actual quartet 
in your room as possible. Believe me, with 
the nice clean over-all sound and the excellent 
treatment, you can impress your really musi- 
cal friends more with this than with many a 
more spectacular, larger orchestrated disc. 
The performance here is good, but not out- 
standing but the stereo effect and its attend- 
ant “presence” makes this highly desirable. 


BARTOK 
DIVERTIMENTO FOR STRING OR- 
CHESTRA 
WEINER 
SUITE OPUS 18 (HUNGARIAN 


FOLK DANCES) 
Philharmonia Hungarica conducted by 
Antal Dorati. Epic Mono LC3513. Price 
$3.98. 

Lesser-played Bartok and an interesting 
but not particularly distinguished suite of 
folk dances is the fare here. The Bartok is a 
genuine masterpiece in spite of the infrequent 
exposure of it and, in this repertoire, Dorati 
is in his element. His performance is striking, 
a brilliant job that probes to the core of the 
music. His performance of the Weiner piece 
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impresses this reviewer as authoritative. 

The Philharmonia Hungarica is reportedly 
composed, in the main, of refugee Hungarian 
musicians. In this idiomatic repertoire they 
give forth with some splendid playing and 
with many touches of individual brilliance. 
The sound is generally good, well balanced, 
just a bit short in dynamics and in high fre- 
quencies, but nothing serious and all-in-all, 
easy on the ears. A stereo of this, if such 
exists, should make this doubly attractive. 


BEETHOVEN 
OVERTURES (LEONORA #3, EG- 
MONT, FIDELIO, CORIOLAN ) 
Vienna Philharmonic Orchestra con- 
ducted by Karl Munchinger. London 
Stereo CS6053. Price $5.95. 

Fine idiomatic performances of these fa- 
miliar Beethoven overtures are turned in by 
Munchinger and the playing he elicits from 
the Philharmonic is truly wondrous for its 
precise sonorities. Very smooth, clean string 
sound, with marvelously rich contrabassi. The 
stereo effects here are easily evident but not 
overdone. With the splendid acoustics, this is 
a big stereo sound of notable richness. A good 
basic addition to any stereo library. 


DVORAK 

SYMPHONY NO. 4 
Cleveland Orchestra conducted by 
George Szell. Epic Mono LC3532. Price 
$3.98. 

This is the sort of repertoire that Szell ex- 
cels in and this reading of the lyrical Dvorak 
4th Symphony must be reckoned as among 
the best on records today. He might be a 
shade too slow in tempi for some, but this 
gives the music a broad, expansive and almost 
“casual” feeling. Certainly he treats it expo- 
sitionally and the expressiveness and warmth 
are all there. This is big, full blown sound, 
might be a bit too bass heavy for some tastes, 
but everything is nice and clean and the 
acoustics of newly rebuilt Severance Hall 
have just the right amount of reverb to lend 
roundness and spaciousness without swamp- 
ing detail. For those who haven't “gone” 
stereo yet, a first class item. 


THE QUEEN’S BIRTHDAY SALUTE 
Herald Trumpeters and Band of the 
Royal Regiment of Artillery conducted 
by Major S. V. Hays. Vanguard Stereo 
VSD-2011. Price $5.95. 

Blimey blokes, if this disc ain’t a ruddy 
smasher! My enterprising friend Seymour 
Solomon of Vanguard Records, has come up 
with a most thrilling disc, a real coup and an 
unqualified stereo success. Every year in 
London the Official Birthday of Queen Eliz- 
abeth is celebrated with appropriate pomp 
and pageantry. The date is June 13th and 
has nothing to do with the Queen’s actual 
birthday which is April 21st. At any rate, 
hundreds of thousands of Britons converge 
on Hyde Park on this occasion to watch the 
spectacle of colorfully uniformed cavalrymen 
galloping up and down the parade grounds 
on their superbly matched steeds, watch the 
horse-drawn artillery wheel and rumble up 
and down the field in intricate maneuvers, 
watch the scarlet-tuniced and __bearskin- 
shakoed foot soldiers in precise drills, and 
above all listen to the ancient heraldic trum- 
pets and the magnificent Band of the Royal 
Regiment of Artillery and the earthshaking 
thunder of a 21-gun salute. 

Vanguard, utilizing some of the finest out- 
door stereo recording I have ever heard, cap- 
tures most effectively the thrilling spirit of 
the ceremony. For those who may not be 
aware of it, stereo recording outdoors is an 
extremely difficult feat. Because there is no 
confining hall with reflective walls, ceiling, 
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etc., which normally is responsible for a large 
proportion of the stereo effect, the over-all 
sound is usually too diffuse. I’m not certain, 
but I rather suspect that Vanguard used a 
modification of a parabolic mike pickup, 
which in this recording affords a very big, 
full, rich, and utterly spacious sound. 

As to stereo directivity . . . believe me, if 
you own a big speaker system and king-sized 
amplifiers, the clattering roar of the horses 
hooves will sweep across your listening room 
with almost terrifying realism. This is a 
really severe test for the transient capabilities 
of any system, as are the myriad clinks, 
clanks, and thuds of the artillery caissons. 

When we get to the 21-gun salute, if you 
have the proper equipment, the effect will 
make you jump! Those of you who have 
reveled in the boom of the Napoleonic can- 
non used in Mercury Records’ “1812 Over- 
ture” will find a different breed here. These 


are fairly modern fieldpieces ... 75’s I 
would judge ... and their sound is quite 
unlike the cannon of olden times. At first 


there is a very sharp crack, which is followed 
by a huge booming reverberation with a sur- 
prisingly long period. During this period if 
your system is capable of really low-fre- 
quency response, you will hear some tre- 
mendous shuddery sounds. Even considering 
Vanguard’s usually excellent engineering, I 
would have thought such very-low-frequen- 
cies were beyond the reach of most stereo 
cutterheads, but they are very audibly in 
evidence! 

The second side of the disc is devoted 
mainly to the Band playing a potpourri of 
familiar British tunes, and ends with a “Fan- 
fare for a Jubilant Occasion” by the Master 
of the Queen’s Musick, Sir Arthur Bliss. Quite 
obviously this disc will enjoy a brisk sale to 
hi-fi afficionados and Anglophiles alike! 


SCHUBERT 
SYMPHONY NO. 9 IN C MAJOR 
(“THE GREAT”) 
London Symphony Orchestra conducted 
by Josef Krips. London Stereo CS6061. 
Price $5.95. 

The second Schubert 9th to appear on 
stereo disc and without question the better. 
This is as close to a definitive performance as 
has appeared on stereo disc of any symphony. 
It has a very model of a performance from 
Krips . . . richly expressive, with tempi “by 
the book,” strictly no nonsense. His handling 
of orchestral textures is masterful and, above 
all, the reading is never flaccid, but surges 
with vitality and the finale is indeed as close 
to “heaven storming” as any since Toscanini’s. 

Of course, the impression is heightened by 
the splendid hugely resonant stereo sound. 
This is a big sound for a big performance 
The sonority of the cellos and contrabassi is 
magnificent and the brass is full and mellow, 
the woodwind exceptional in their purity. The 
stereo virtues are in evidence everywhere ... 
directionality and instrumental separation are 
nigh perfect, the ghost center is well filled, 
the feeling of depth most cleverly realized 
A real winner and recommended without 
reservation. 


BRAHMS 

CONCERTO NO. 1 FOR PIANO AND 

ORCHESTRA 

Leon Fleisher, pianist with Cleveland 
Orchestra conducted by George Szell. 
Epic Mono LC3484. Price $3.98. 

Another choice monophonic item is this 
rousing, headstrong reading of the Brahms 
first piano concerto by Leon Fleisher. This is 
perhaps the most vital, taut, and exciting per- 
formance of this work since the Rubenstein 
effort of 4 or 5 years ago. Fleisher has tech- 
nique to burn and a very firm, robust tone, 
yet where expressiveness is demanded he is 
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The sensation of the Philadelphia, Milwaukee, 
San Francisco and Los Angeles Hi-Fi Shows 


THE FABULOUS NEW 


“Now, I must tell you, I have heard a speaker system that approaches the 
authenticity of concert hall performance ...” says Mischa Elman, internation- 
ally renowned violinist, now celebrating the 50th anniversary of his American debut. 


* 


* 


THE ONLY 2-IN-1 


STEREO SPEAKER SYSTEM 


that has two complete multi-speaker systems in 
one enclosure of unprecedented compactness... 
only 30” wide, 1214” deep, 25” high. 

that has a new, completely different acoustic 
design that eliminates the “hole in the middle” 
effect and achieves authentic stereo reproduction 
with full spread and separation... and even more 
... the third dimension of depth. 

that can be placed almost anywhere in the room. 
that has no critical listening position... allowing 
you, your family, any number of listeners to enjoy 
full, perfectly balanced high fidelity stereo almost 
everywhere in the room. 

that gives thrilling stereo breadth even when 
played with monophonic equipment. 


that looks more like a fine piece of furniture than 
a loudspeaker cabinet. 


that offers the ultimate in uncompromised value= 
only $258 in mahogany, $263 in blond or walnut. 
See and hear why the ‘Trimensional’ TMS-2 has been called “‘the 
most significant loudspeaker achievement since the advent of 
popular stereo.” Or write today for complete story. Desk S-1, 
University Loudspeakers, Inc., White Plains, N. Y. 
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SOUND CORP. 


most eloquent. Szell evidently was caught up 
in the spirit of the occasion and his accom- 
paniment is entirely sympathetic 

The sound wins plaudits too. The piano is 
quite forward, recorded closely as is the or- 
chestra, but there is never any harshness or 
transient distortion problems. A very sensible 
balance between piano and orchestra is main- 
tained and the acoustic perspective is such 
that it lends liveness without destroying de- 
tail or brilliance in the piano tone. I hope 
this was recorded stereophonically as it is so 
well done in mono that it should be a real 
winner in its stereo format. 


SHAKESPEARE 
AGES OF MAN 
Sir John Gielgud. 
OL5390. Price $3.98. 
It is very rarely that I ever review so-called 
“spoken words” discs, but this one is so out- 
standing it deserves your attention. Sir John 
Gielgud is, of course, one of the most distin- 
guished Shakespeareans of our time and has 
that compelling, rich resonance of voice, flaw- 
less diction, and commanding stage presence 
which are the attributes of a great thespian. 
This album derives from his “one-man show” 
which has lately been touring this country 


Columbia Mono 


and is, in essence, scenes from various plays 
and sonnets of Shakespeare divided into sec- 
tions depicting Youth, Manhood, and Old 
Age. 

If you like Shakespeare, then with this al- 
bum you will sit, listening spellbound to 
Shakespeare’s incredible play on words, de- 
livered in their every shade and nuance by 
Sir John. This is really the highest art of the 
theater and I, for one, am grateful to Sir 
John for a most memorable experience. 


WE COULD HAVE DANCED ALL 
NIGHT 
Griff Williams and his Orchestra. Mer- 
cury Stereo SR60021. Price $5.95. 

This album was, I am told, the largest sell- 
ing stereo tape in the Mercury catalogue. As 
I remember the tape it was indeed first class 
material of the “society band” type and re- 
corded with extraordinary presence. Here in 
the stereo disc version, it is perhaps one of the 
loudest discs over-all I have heard, but I feel 
there is a penalty for this, because a little 
shrillness crops up now and then that defi- 
nitely wasn’t on the tape. 

The sound, in general, is very crisp and 
bright but I don’t think it can meet the 
measure of the tape. —N- 


COMPONENT SERIES STEREO RECORDS 


UDIO Fidelity Inc. has just announced 
its “First Component Series” of stereo 
records. The first group consists of six 
different selections: “Marches from 
Operas”; Tchaikovsky “Symphony #6”; 
“Russian Composer Masterpieces”; Ra- 
vel “Bolero”; Bizet “Carmen Suite’’; 
“Strauss Waltzes”; and a stereo test 
record. 

From a technical point of view these 
recordings are equal to the best that we 
have heard to date. All masters were 
made on a Scully record lathe mounting 
a Westrex cutter and, according to the 
firm’s literature, the frequency response 
is from 16 to 25,000 cps. We doubt that 
this extreme frequency range, if it is 
actually on the final pressings, will hold 
up too long in playing. But even if the 
records do cover a range of 30 to 15,000 


cps they can be classed among the tops 
in the record field. 

We were particularly pleased with the 
tremendous dynamic range that was at- 
tained and the lack of static and surface 
noise which is so annoying on many of 
the records available today. All six of 
these dises are literally noise-free. 

A word of appreciation to the com- 
pany regarding the policy that they have 
established. All of the promotion litera- 
ture specifically states that these records 
are to be used only with the best com- 
ponent hi-fi systems available. This is 
admirable in the sense that they are not 
after the mass market but are making 
an attempt to produce nothing but the 
finest for those who are willing to spend 
a little extra ($6.95) for a stereophonic 
record, —KEditor 


NEW STEREO 


ONCERTAPES, Inc., P. O. Box 88, 

Wilmette, Ill. has just released copies 
of its “Concert-Dise Stereo Demo” rec- 
ord which incorporates an exclusive 
“bouncing ball” balance control signal 
in addition to a lush sampling of ex- 
cerpts from the recording firm’s stereo 
library. 

Catalogued as the CSD-2 and priced 
at $6.95, the new dise carries complete 


DEMO DISC 


instructions for using the balancing 
band (the first on the record) to ready 
the stereo system to receive the rest of 
the material on the dise. 

There are fourteen selections from 
twelve of the company’s stereo albums. 
The program content ranges from jazz, 
sound effects, polkas, show tunes, to 
Bach preludes and semi-classical num- 
bers by Tchaikovsky, Strauss, et al. —30— 


RIDER CODE RECORDS 


OHN F. Rider Publisher, Inc. of New 

York City recently demonstrated its 
new “Sound-N-Sight” system for learn- 
ing the Morse code to the press. 

The system comprises long-playing 
records of code signals and instructor’s 
voice, along with flash identification 
ecards, and instruction book. 

The new system of learning the code 
“painlessly” and in minimum time is 
being offered in three different versions: 
The complete course covers all licenses 
up to commercial (0 to 20 wpm) and 
consists of six 10” LP records, 47 flash 
ecards, and instruction book. The Novice 


course (0-8 wpm) comprises three 10” 
LP records, 47 flash ecards, and instruc- 
tion book while the Advanced course for 
General, Amateur Extra, or Commercial 
license exams (9-20 wpm) _ includes 
three 10” records and an_ instruction 
book. 

The series involves the “re-inforced 
learning techniques” which have proven 
so successful in pedagogical experiments 
and military “cram” training courses. 

Full details on these new series of code 
instruction records can be obtained by 
writing the publisher at 116 West 14th 
St., New York 11, N. Y. —30- 
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Compatible 
Stereo Broadcasts 


New Bell Labs system uses a 
time-delay effect for stereo. 


UCH present stereo broadcasting is 

not compatible in that the listener 
to one channel does not receive the en- 
tire program information. Now this 
single-channel problem may be elim- 
inated without affecting the stereo 
listener, through the use of a new 
“compatibility” circuit which has been 
developed by F. K. Becker of Bell Tele- 
phone Laboratories. The circuit de- 
pends for success on a psycho-acoustic 
phenomenon known as the “precedence 
effect.” This effect operates in such a 
manner that when a single sound is 
reproduced through two separate loud- 
speakers, but is delayed several milli- 
seconds in one, the listener will hear 
the sound as if it came only from the 
speaker from which he heard it first. 
He will judge the second loudspeaker 
to be silent. 

In the new development, circuits are 
cross-coupled (see diagram below) 
through two 10-millisecond delay lines, 
each with its own amplifier. Signals 
from the left mike are sent directly to 
the left speaker, while the same signal 
is delayed 10 msec. before reaching the 
right-hand speaker. The stereo listen- 
er will hear the sound as if it came 
only from the left speaker because of 
the precedence effect. Also, sound 
from the right mike goes direct to the 
right speaker but is delayed before 
reaching the left speaker, and is there- 
fore unheard. The stereo listener thus 
localizes the sound in such a way that 
a full stereo effect is produced. How- 
ever, monophonic reception is com- 
pletely compatible with this, since a 
listener to each single channel hears 
the total sound from both mikes in a 
balanced reproduction. The slight de- 
lay produces no echo and does not 
affect reception at all, according to 
subjective tests. —30-— 


Basic setup employed in compatible system. 
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eHI-Fi STEREO 
°e TEST EQUIPMENT 


TODAY'S BEST 


The record-breaking sales success 


greatest in Arkay’s 20 year 


QUALITY BUY 


of Arkay kits and wired—the 


history—is firmly founded on top 


quality and top value. Acclaimed the finest by professionals and 


hi-fi enthusiasts who pass the word along 
advanced engineering © exclusive 


more with Arkay!’’ 
features * award-winning styling ¢ 
amazing low cost. Prove it to yo 


FM TUNER OF TOMORROW! 


rm, — 


“‘You get so much 


matchless performance . . 
urself Ask your dealer! 


ARKAY FM-8 — Designed in the Arkay tradition 
of highest professional quality at lowest cost. No 
other kit or wired component 
OFFERS ALL THESE ADVANTAGES: 

Variable AFC — no drift « tuning meter e silent 
tuning mute control e ‘‘standby’’ off-on switch e 
low frequency filter e level control e 3 tuned RF 
stages e dual limiters e. Armstrong FM — Foster 
Seeley discriminator e hi-level, cathode follower 
and stereo multiplex output jacks e sensitivity, 
1.9 uV for 20 db quieting e response, 20-20,000 
cps + 42 db e 8 tubes, selenium rectifier. 


Wired and tested $59.95, Cover $4.95 Easy-to-build kit $3995 


| 
ARKAY ST-11 AM-FM STEREO TUNER 


Separate AM and FM tuning with drift-free sta- 
bility « variable FM-AFC e 4 uV for 20 db quieting 
in FM channel e wide band AM IF’s e whistle filter 
e cathode follower outputs e level controls. 


Wired and tested $74.50 Easycto-buitd Kit 94995 


—@—ir@ eo? 
ARKAY CS-12 
STEREO AMP /PRE-AMP 


12 watts of clean power with dual inputs and out- 
puts for excellent stereo reproduction e operates 
from ceramic or crystal cartridge, tape, tuners, 
auxiliary equipment e push-pull outputs for each 


channel. Easy-to-build Kit $3695 


ARKAY SP-6 
STEREO CONTROL CENTER 
Self-powered sensitive dual pre- 
amp e reverse position, hi-lo 
filters, every wanted control. 
Prices less cover, 

Easy-to-build Kit $3995 
Wired and tested $62.95 


NEW! MUSIC MASTERPIECE 


~~ ARKAY CS-28 
STEREO AMP/PRE-AMP 
COMPLETE CONTROL CENTER 


Full 28 watts stereo or monaural, 60 watts peak e 
14 watts each channel e reverse stereo e balance 
control e two-channel gain contro! e full range 
bass and treble controls e IM distortion, 4 to 1 e 
harmonic distortion, 1% 30-20,000 cps e dual pre- 
amp 2V output jacks e speaker outputs, 4, 8, 16, 
32 ohms e response, 20-20,000 cps e push-pull 
EL84 Williamson circuit e beauty of design that 
won Fashion Foundation’s coveted Gold Medal! 
Many other incomparable features. 


Wired and tested $99.95 Easy-to-build Kit $6495 


ARKAY SPA-55 
STEREO AMP 


' 

' 

1 

1 

1 55 watts stereo-monaural, 
s separate 2712 watt hi-fi 
§ amps each chafinel e ‘“‘phan- 
i 
' 
i 
. 
' 


tom’”’ third channel outputs. 
Easy-to-build Kit $6495 
Wired and tested $79.95 


ARKAY VT-10 6-INCH MULTI-PURPOSE VTVM 


Exclusive larger 6- 
2% accuracy e 1% 
ranges e 7 AC (pea 


INCH 400 ua meter movement, edge-lighted, within 
precision multiplier resistors e 7 AC (RMS) and DC 
k-to-peak) ranges e resistance, db, and other essen- 


tial ranges e 12AU7 for DC ranges, 6A15 for AC e transformer operated 


selenium rectifier e 


durable plastic case. 


Wired and tested $47.95 Easy-to-build Kit 92595 


ARKAY AV-20 6-INCH 
AUDIO VTVM PRE-AMPLIFIER 


Easy-to-build Kit 22995 
Wired and tested $49.95 


ARKAY AW-30 6-INCH DIRECT 
READING AUDIO WATTMETER 


Easy-to-build Kit $2995 
Wired and tested $49.95 


ARKAY CA 40 6-INCH DIRECT 


READING CAPACITY 


Easy-to-build Kit $2995 
Wired and tested $49.95 


See and hear completely wired ARKAY Kits at your dealer. 


FREE! “Let's Talk Stereo”- 
informative booklet on how 
and why of Stereo—plus new 
16 page ARKAY catalog. 


Write Dept. EW 


ARKAY MT-50 6-INCH 
20,000 OHMS PER VOLT METER 
© Easy-to-build Kit $2950 


\ ee ee Wired and tested $42.95 


All prices 5% highe 


iD) 


METER 


f 88-06 Van Wyck Expressway R 


Enjoy Stereo Now! 
at LOW COST! 


MAKE A 


STEREO 
SYSTEM 


_ » or Hi-Fi oe, 


ordinary broadcast AM 
or AM-FM, or portables 


WITH FABULOUS NEW 


aleneo-CHtE 


GOLD BUG 


» Easy fo Install! 
a. Transistorized { 
nd Top Fidelity ! 
No Drift! No Hum! 


Compatible— 
- ©) Stereo/Mono! 


No Extra Amplifiers 
or Speakers | 


Model SDK-101. Less cartridge. List, $16.75 

Model SDK-102CS. With E-V 126ST dual sap- 

phire compatible cartridge. List $27.50 
(above prices are less battery) 


See it at your distributor, dealer or record 
store; or order direct. *Trode Mork 

THE STEREO-ETTE CO. 

4908 N. Lincoln, Chicago 25, Ill. 

(0 Send FREE Bulletin No.CS101-N 

ERGsedl. .<sMibbdl..cccccescese eT re 
Check or M.O. for $ enclosed. (No C.O.D.) 


NAME 


ADDRESS 


Loudspeakers for Stereo 
(Continued from page 44) 


respondingly different proportions of 
sound from the two units will be “lo- 
cated” somewhere between, although 
that “somewhere” may differ with dif- 
ferent seating positions relative to the 
speakers. 

A directional loudspeaker is a useful 
adjunct for improving coverage, espe- 
cially where provision is made for aim- 
ing it, independent of its location, as 
provided by the Jensen “Director” as- 
sembly both in separate units and the 
unitized variety, or by Goodmans in its 
“Stereosphere” (which can be used as 
part of an installation similar to the 
“Stereodot”). 

Directivity of the “stereo” units can 
be used either to improve the stereo 
effect in one’s favorite listening seat, 
although the speaker symmetry is not 
ideal (due to room shape, for example), 
or to cover a “long shot” position to 
improve uniformity throughout an 
area. 

One good way of getting a loud- 
speaker truly omnidirectional in the 
horizontal plane is to “point” it up- 
wards. The Hegeman-designed unit put 
out by FICO is an example of this de- 
sign approach. If the Goodmans “‘Stere- 
osfere” is aimed straight up this does 
the same. But to give smooth omni- 
directional radiation, such units should 
be close against a wall to avoid unde- 
sirable reflection effects from produc- 
ing effective “double image.” This way 
the reflected radiation merges com- 
pletely with the direct radiation. 

A unit designed to have a highly 
dispersed radiation from its front only 
may actually be more uniform in its 
radiation in some situations—especial- 
ly if the room arrangement prevents 
its being close to the wall—due to a 
radiator or window, for example. 

Another factor, besides shape of the 
area to be covered, is the furnishings 
although this can cut both ways in dif- 
ferent circumstances. In a recreation- 
type room, with all hard surfaces, a 
directional pattern that spreads hori- 
zontally but restricts vertically is an 
asset. The JBL “Koustical” lens, with 
its appropriate driver and horn, pro- 
vides one way of doing this. A less ex- 
pensive way is to use a vertically 
aligned row of small direct-radiator 
units, connected in-phase as shown in 
Fig. 12. Otherwise, an essentially omni- 
directional or diffuse radiation is best 
for this kind of room. 

Rooms with heavy drapes, wall-to- 
wall carpeting, and heavily upholstered 
furniture come at the other extreme. 
Generally speaking, these are more tol- 
erant of loudspeaker types as regards 
radiation pattern, so concentrate on 
getting the smoothest response. But 
sometimes the room shape will tend to 
produce “dead spots” where the sound 


| gets lost. By “beaming”’ the sound into 


these spots with a director system, 
more complete coverage can be ob- 
tained. 


That’s the story with the well-estab- 
lished and by now familiar dynamic 
speakers, but this year several new 
names have appeared in the electro- 
static (I prefer the term “electric’”— 
there’s nothing “static” about sound 
radiation) speaker field. Most of these, 
thus far, are tweeters or mid-range and 
tweeter, but at least two claim full- 
range with electric units only. 


Electrostatic Speakers 


One objection to electric units has 
been their directional property — a 
small, flat unit will send out a narrow- 
angle beam that gets narrower as the 
frequency gets higher. But this assumes 
a flat—or near flat—shaping. Actually 
there seems to be a good reason why 
this form should be more pliable in 
making a desired shaping than the 
more familiar dynamic. Even now, 
Electrocoustic claims a unit that has 
adjustable directivity by hinging both 
the radiator and the reflector. The firm 
says it includes the possibility of omni- 
directional radiation. This does pro- 
vide considerable variation which is a 
nice feature. In addition, Wright St. 
George is featuring a number of varia- 
tions including an adaptable “modular” 
scheme. 

A question arises here about the size 
needed for adequate bass _ response. 
This depends on how far the diaphragm 
can move. Large movement will pro- 
duce corresponding bass response from 
a smaller surface area but larger 
movement requires wider spacing be- 
tween the fixed and moving elements, 
a higher impedance amplifier output 
(which can be provided in a transform- 
er which comes with the speaker), and 
a very much higher polarizing voltage. 
This gets into insulation problems 
which, until recently, have seemed 
insurmountable. But at last it looks 
as if a break-through is being made. 

When the electrostatic speaker was 
thought of as essentially a small-move- 
ment device, the only way full-range 
response, including bass, could be visu- 
alized was by making at least one 
whole wall of your room a speaker— 
which is hardly practical for most of 
us. That got into a sound radiation con- 
cept that was quite the opposite of the 
conventional dynamic which uses a rel- 
atively small cone with large move- 
ment. Now the development looks as 
if it will be quite feasible for electric 
transducers of the future to optimize 
on the size question. This may well 
make them very adaptable units. 


Conclusion 


In this article I have departed from 
my usual rule of not mentioning spe- 
cific names. I could not say what I had 
to say without being specific. But in 
mentioning these names, no endorse- 
ment or censure is intended. Some 
whose names I have not mentioned, but 
which appear in the table, represent as 
much work and achievement as many 
others. 

Now let’s gather the pieces to see 
how to go about buying what you want. 
First, do you want a system to just sit 


ELECTRONICS WORLD 


back and listen to good stereo for some 
time to come or are you an experi- 
mental “bug’’? Second, what kind of 
room do you have: size, shape, and fur- 
nishings? And, third, how much do you 
want to spend? 

If you don’t want to play around, 
changing your system, and trying out 
different arrangements, get one that 
does a good job in your room and is as 
simple as possible. For the smaller 
rooms, a single-cabinet job, for the 
larger ones two separate cabinets of 
a size that “looks right” in the room; 
using types of unit that suit your 
room’s acoustics. 

If you want to play around, experi- 
menting with different arrangements 
get one of the flexible systems, of 
which there is quite a variety, prefer- 
ably to suit your room size. And about 
your budget, you don’t need me to tell 
you. Stereo has produced a wider price 
range in speakers than monophonic 
hi-fi ever did! —30- 


LOW-DISTORTION 
SINE-WAVE GENERATOR 
By HERBERT COHEN 


General Transistor Corp. 

HE author has been considering the 

problem of extracting the fundamental 
frequency from a conventional neon- 
tube saw-tooth generator. The slow 
charge time and the extremely rapid dis- 
charge time produces a saw-tooth wave- 
form whose usefulness is limited but 
which contains the fundamental and 
many harmonics. 

However, by parallel tuning the ea- 


pacitor discharge circuit, a low-distor- 


tion sine wave can be obtained. The 
primary of a Stancor PS8416 power 
transformer, paralleled by a .01 “fd. ca- 
pacitor, is used as a high-“Q” tank cir- 
cuit. The tuned circuit appears as an 
exceedingly high impedance to the 
fundamental frequency but practically a 
short circuit to its harmonics. 

With an oscilloscope across the trans- 
former primary, the pot is adjusted to 
set the oscillator at the LC frequency of 
transformer and capacitor. As the funda- 
mental approaches the tuned LC fre- 
quency, the waveform becomes more and 
more sinusoidal with an increasing am- 
plitude on approaching resonance. 

At resonance, the waveform shows less 
than 3% harmonic distortion as meas- 
ured with a distortion analyzer. The 
secondary of the transformer supplies 
many outputs for low- or high-imped- 
ance matching. One problem in_ this 
construction is that ground is also a.c. 
ground. An isolation transformer can be 
used to eliminate this problem. The sta- 
bility of this unit is basically determined 
by the stability of the a.c. line. A 1000- 
cycle oscillator, constructed by the au- 
thor and shown in the diagram below, 
puts out a waveform comparable to the 


Hartley type. —30- 


130 V 
20 MA 
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FLUXVALVE AND T-GUARD ARE TRACEMARKS USED TO DENOTE THE QUALITY OF PICKERING & COMPANY 


Tray the finest stereo pickup ever made... 
the STANTON Stereo FLUXVALVE is 
hermetically sealed in lifetime polystyrene with 
all of the precision that has made Pickering 
a quality leader in the field of high fidelity 
for more than a dozen years. 


For instance...only the 
STANTON Stereo FLUXVALVE has the 
“'T-GUARD” stylus assembly—so safe and easy 
to handle...so obedient and responsive 
to every musical nuance in the stereo groove. 


Qniy the STANTON Stereo FLUXVALVE has 
the parallel reproducing element contained in the 
“'T-GUARD"... assuring the proper angle of 
correspondence between recording and playback 
styli for maximum Vertical Tracking Accuracy. 


NVENTIONS 


And... because of this the STANTON 
Stereo FLUXVALVE reproduces music 
with magnificent sound quality... from both 
stereophonic and monophonic records. ..with 
negligible wear on record and stylus. 


I, plain truth...the STANTON 
Stereo FLUXVALVE is by far the finest stereo 
pickup made... backed by a Lifetime Warranty*, 
assuring you a lifetime of uninterrupted, 
trouble-free performance—with a quality of 
reproduction no other pickup can equal. 


We suggest you visit your Pickering Dealer soon 
—drop in and ask for a personal demonstration. 


NEWLY REVISEO—' "IT TAKES TWO TO STEREO '-—— 
ADORESS CEPT FSS FOR YOUR FREE COPY 


for those whe con\ hear\ the difference nme ouaure men roaury prooucrs ey 


“Excluding wear and tear of the diamond stylus tip and parts 
of the reisteg moving system in the “T-GUARD” assembly. 


OXFORD 
INC 
Illinois 
Atlas Radio, Toronto 
Oxford Speakers & Rear Deck Kits 


Chicago 6 


COMPONENTS 


‘ 
ading distributors carry 


r ¢ modern 
litereture 


le 
© In Canada 


New York 
Hudson La 


Mod 


FREE 
Transformers 


network 


available 
Export: Roburn Agencies 
OXFORD BRANDS: Supreme 


is a perfe 
c 


finishes 


Here 


‘>: PICKERING & COMPANY, INC., Piainview, N. Y. 


Dynaco Output + | 
Transformers 


Featuring para-coupled 

windings, a new patent- 

ed design principle 

These transformers use 

advanced pulse tech- 

niques to insure superi- 

or square wave perform 

ance and undistorted 

reproduction of tran- 

sients. Dynaco transformers 

handle full rated power over 

the entire audio spectrum from 20 

cps to 20 kc, without sharp rise in distortion 

at the ends of the band which characterizes 

most transformers. Conservatively rated and 

guaranteed to handle double nominal power 

from 30 cps to |5 ke without loss of perform- 
ance capabilities 


Specifications: 
Response: Pius or minus 1 db 6 cps to 60 


kc. Power Curve: Within 1 db 20 cps to 20 
kc. Square Wave Response: No ringing or 
distortion from 20 cps to 20 kc. Permissible 

Feedback: 30 db 

MODELS 
A-4'¢ 'S watts EL-84, 6V6, 6AQ5 
A-420 30 watts 588!, EL-34, KT-66 
A-430 KT-88, EL-34 29.95 
A-440 KT-88, 6550 39.95 
A-450 PP par KT-88, EL-34 39.95 
(all with tapped primaries exeept A-440 which 
has tertiary for sereen or cathode feedback) 
Additional data on Dynakit and Dynaco 
components available on request im 
cluding circuit data for moderniza 
tion of Williamson-type amplifiers 
to SO watts of output and other 
applications of Dynaco_ trans- 
formers. 


DYNACO INC. 


Dept. RT, 617 N. 41st, Philadelphia 4, Pa. 
Export Division: 25 Warren St., New York, N. Y. 


14.95 
19.95 
60 watts 
120 watts 
120 watts 


127 


From 
any Point of View, 
more Experts choose 


ACROSOUND 
ULTRA-LINEAR II 
60 watt amplifier 


GN The combination of patented 
ULTRA-LINEAR circuitry—pius new HYBRID 
FEEDBACK principle—VARIABLE DAMPING 
control, and ULTRA STABILITY, represents a 
new high in the art of amplifier design ... an 
example of ACROSOUND'S latest achieve- 
ment in AMERICAN Know-How. This superi- 
ority of design now enables anyone with or 
without any previous knowledge of electronics 
to assemble for himself or herself... (yes! 
it’s that easy!) .. . the finest of amplifiers and 
at a most reasonable cost, in only two hours! 


PERFORMANCE By listening test, or by in- 
struments... second to none in clarity and 
frequency response. Normal level distortion is is 
virtually unmeasurable—iM 1% or less at 60 
watts, 120 watts peak. Completely stable... 
unaffected by loads, perfect square waves. 


QUALITY Every part going into the assembly 
of critical and even non-critical circuitry is 
tested and checked to allow no more than 
+%% variation from ACROSOUND'S stand- 
ards. Specialized test equipment unavailable 
commercially was designed in ACROSOUND’S 
laboratories to achieve this result. Every 
printed circuit board is placed in trial opera- 
tion on a | pporetery “amplifier. Output tubes 
are matched by triat and double checked. 


= 


COMPONENTS ACRO'S newest TO-600 out- 
put transformer with special hybrid winding— 
separates functions of output circuit and 
feedback circuit. Heavy duty, completel 
assembled, and thoroughly tested, inked 
circuit board assures uniformity of perform- 
ance. Low distortion EL34 output tubes are 
operated well within their ratings ensuring 
long tube life and optimum performance. 
PRICE in preassembied kit form so that you 
may save money, learn while doing, and have 
the proud satisfaction you built the best for 
only $79.50 net...or if you feel you would 
prefer it laboratory assembied it still repre- 
sents a bargain at $109.56 net. 
HEAR IT AT YOUR DEALER NOW! 


tg know why ACRO is best! 
. Learn why! Write to 


‘AGRO PRODUCTS 
369 SHURS LANE 
PHILA. 28. PA. 


Experiments in Stereo 
for P.A. Systems 


By JACK THORNTON 


ECENT comparison tests with stereo- 

phonic music systems suggested a 
re-investigation of a two-channel tech- 
nique in public-address system work. 
The results were quite interesting and 
the idea seems worthy of further ex- 
periment by those working with audi- 
torium amplifier setups. Such a system 
uses two separate sound channels set 
up in a “left” and “right” relationship 
which is essentially the same as that 
used in stereo music recording and 
playback. 

Auditorium public-address systems 
usually use a loudspeaker enclosure at 
either side of the stage. The two sound 
sources obviously give better sound dis- 
tribution and coverage. But the system 
remains monophonic because both 
speakers are fed by a common micro- 
phone and amplifier. 

Consider a person speaking from a 
stage without a sound system. The 
audience experiences the normal 
acoustical effect, that is, when the 
speaker turns slightly to his left, the 
audience in that direction hears the 
voice projected a little more toward 
them. The audience the other way 
hears the voice diminish slightly. Even 
though this effect may not be too pro- 
nounced, natural sound does depend 
upon it. 

When the same person uses the or- 
dinary single-channel sound system, 
the loudspeakers override his actual 
voice so that listeners hear only what 
comes over the p.a. Now when he 
turns slightly, his voice fades in both 
directions as he goes “off mike” and the 
sound diminishes in both speakers. The 
sense of movement and liveness is im- 
paired. Of course there is the visual 
sense of direction because the audience 
can see the person and his movements. 
But they still hear the sound through 
a monophonic system. A dual-channel 
sound system seems to offer one meth- 
od of improvement. This holds true 
even though the source of sound moves 
very little. 

First tests of p.a. stereo were run in 
adjoining radio studios with a window 
between them. A curtain could be 
drawn for comparison between impres- 
sions when the observers could or could 
not see the speaker. Matched micro- 
phones fed companion amplifiers in 
studio A. Matched speakers were 
placed eight feet apart in studio B. A 
switching arrangement allowed single- 
or dual-channel operation, with both 
speakers operating either way. Observ- 
ers had no difficulty identifying the 
“stereo” setup, even with the curtains 
drawn. The person talking was twelve 
inches from the mikes. Mike separa- 
tion varied from two inches to two feet. 
The larger separations gave exagger- 
ated effects. About ten inches seemed 


the most natural in that particular 
studio. 

More checks were run in an auditori- 
um. Microphones were Shure 556 cardi- 
oids to allow somewhat greater mike- 
to-subject distance without audio feed- 
back. The systems were balanced by 
having an observer at the center of the 
auditorium indicate when the sound 
seemed to come from the middle of the 
stage. 

With speech as the program ma- 
terial, trial and error finally placed the 
microphones on the speaker’s rostrum 
twelve inches from the voice, separated 
from each other ten inches, and angled 
in slightly toward the sound source. 
The closer the mikes are to the voice, 
the closer they must be to each other 
if a “ping-pong” situation is to be 
avoided. (It’s quite an effect to have 
the speaker turn his head slightly and 
seem to jump thirty feet to the other 
side of the stage!) 

If the microphones are too close to 
the voice, most of the stereo effect is 
lost since any movement will put the 
speaker off both mikes and you'll be 
back to a monophonic system. Unless 
the speaker has a weak voice or the 
room is a bad one for feedback, the 
greater mike distance will give better 
sound anyway. 

When music is the program material, 
both the volume of sound and the size 
of the group producing it must be con- 
sidered. A vocal or instrumental solo 
usually allows greater mike distance: 
two or three feet. Mike separation is 
accordingly greater. As the musical 
group becomes larger so must micro- 
phone distances become greater. Large 
orchestras or choirs seldom need ampli- 
fication and if a sound system is used 
with these, it’s usually for a soloist and 
the solo settings can be used. 

Operators who wish to duplicate and 
expand these experiments could use 
this guide: microphones, amplifiers, 
and loudspeakers should be as identical 
as possible. Identical models may not 
be matched; one unit may be new, the 
other a veteran of rough service. Tone 
controls are set the same for both 
units, although some compensation for 
unmatched units can be obtained by 
tone setting variations. With mikes 
about twelve inches from a voice and 
separated about ten inches, balance the 
two channels by having an observer in- 
dicate when the sound seems to come 
from the speaker. Then vary the mike 
distance and separation for best effect 
with the program material to be used. 

Such a setup is an interesting side- 
light on the stereo boom and, although 
it won’t hide poor p.a. systems or prac- 
tice, it offers a worthwhile improve- 
ment in the naturalness of sound 
reproduction. —30- 
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2 
Yaorzases Professional Tape Recorder 


STEREO-X 


Records and plays Professional Stereo. Two 
or 4-track heads. All-aluminum construction. 


IPS FLUTTER NOISE 
SPEED & WOW RATIO 


06% 57 db 


FREQUENCY 
RESPONSE 
+2 db 30-30000 CPS 15 
+2db20-20000CPS 7%  .08% 54 db 
+3db20-11000CPS 3%  .18%  44db 
(Recording quality for 4-track slightly less) 


Write for Catalog RN-59 


Staudard aud Stereo models 


INTERNATIONAL RADIO & ELECTRONICS CORP. 
ELKHART, INDIANA 


PURCHASING 
A HI-FI 
SYSTEM? 


PARTIAL LIST 

Send Us | suns 

Your | ges 

List Of Hartley 

Components 
For A 

Package 

Quotation 


University 
Acoustic Research 
WE WON'T BE 
UNDERSOLD! 


Janszen 
Wharfedale 
All merchandise 
is brand new, fac- 


Karlson 
Viking 

tory fresh & guar- 

anteed. 


AIREX 
RADIO 


Weathers 
CORPORATION 


Harman—Kardon 
Eico @ Pilot 
64-R Cortlandt S$t., N. Y. 7, CO 7-2137 


Sherwood 
Acrosound 
Fisher 

Bogen ® Leak 
Dynakit 

H. H. Scott 
Pentron 
Ampro @ VM 
Revere 
Challenger 
Wollensak 
Garrard 
Miracord 
Glaser-Steers 
Rek-O-Kut 
Components 
Norelco 
Fairchild 
Pickering @ Gray 
Audio Tape 


Full Line of 
Cabinets 
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Hi-Fi Crossovers 
(Continued from page 55) 


while at 20,000 cps this figure was 50 
watts. This comes very close to ex- 
pectations in that, at the crossover 
point, the power should be 3 db down 
| from maximum. 

As indicated in Fig. 9A, the actual 
measured crossover point for these two 
electrolytics in series turned out to be 
700 cps low (from 5000 cps) which 
would indicate that the electrolytic 
combination was about 13% off from 
rated value. 

What is of major importance is the 
fact that a full 50 watts could be de- 
livered through such a_ back-to-back 
configuration of polarized electrolytics. 
Just to be contrary, the back-to-back 
direction was reversed so that where 
in the first case, the positive terminals 
were tied together, in the second case 
the negative terminals were connected. 
There was no change in performance. 
There is apparently no reason why non- 
polarized electrolytics cannot be used 
in crossover networks. 

But, now, how about the polarized 
type? With the same test setup as de- 
scribed previously, a test run was made 
on only one of the 8 ufd. units of the 
previous test. Again during the run 
the amplifier was adjusted to give the 
maximum undistorted waveform at the 
load resistor. The results were exactly 
the same as in the case of the non- 
polarized combination. There was no 
waveform distortion at a full 50 watts 
input to the load resistor and at the 
crossover point (in this case 2500 cps 
for 8 ufd. for 8 ohms) there was a 
clean 25 watts which was the expected 
3 db down. 

To tie the matter down even more 
firmly, a test was made on three differ- 
ent 50 ufd. polarized electrolytics rated 
at 150, 50, and 25 volts respectively. No 
differences in performance could be ob- 
served as far as waveform at maxi- 
mum output was concerned (50 watts). 
They were all clean, as observed on a 
scope. 

The last question that was to be re- 
solved was the matter of the rising im- 
pedance of a large value of electrolytic 
at the higher frequencies, which would 
have the effect of reducing the voltage 
at the tweeter terminals. Fig. 9B is the 
curve of maximum undistorted wave- 
form voltage at the load resistor from 
which it will be seen that for this 50 
ufd. capacity, there is a drooping volt- 
age characteristic at the load. When, 
however, this capacity was shunted by 
a small paper capacitor, the voltage 
characteristic was respectably evened 
out. 

Looking prejudice squarely in the 
eye, there would seem to be no reason 
as yet for not using electrolytics, polar- 
ized or non-polarized, for network 
construction. This, along with Chart 1 
should make the matter of collecting 
the necessary components for a home- 
built network a fairly simple and 
straightforward operation. —30- 


FREE 
HOME 
TRIAL 


proves Columbia CD 
Stereo cartridge 
sounds better 


Now you can prove it to yourself. The 
Columbia CD is the 
tridge. We believe this so strongly that 
we have arranged with your CBS-Hytron 
distributor for you to test the Columbia 
CD... free in your own home. 

We are sure you will agree this car- 
tridge does sound better than any other 
ceramic or magnetic stereo cartridge. It 
separation... 
compliance ... low mass... freedom from 
hum... output level... ruggedness. Your 
ears will tell you quickly what elaborate 
curves, facts prove. The 
Columbia CD simply sounds better. 

Make sure by your own tests that you 
invest in the better stereo cartridge. This 
offer is for a limited time only. Ask your 
CBS-Hytron distributor to let you try the 
Columbia CD, Model SC-1D, today! 


better stereo car- 


is superior in linearity ... 


and figures 


4 
| 
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MBIA[] 


Cost $24.25 


CBS-HYTRON, Danvers, Massachusetts 


A Division of Columbia Broadcasting System, Inc 


QUARTZ CRYSTALS 


FOR EVERY SERVICE 


All crystals made from Grade 
“A” imported quartz—ground 
and etched to exact frequen- 
cies. Unconditionally guaran- 
teed! Supplied in: 


FT-243 holders MC-7 holders 


pin spacing %" pin spacing %* 
pin diameter 093 pin diameter .125 
DC-34 holders FT-171 holders 
pin spacing %" pin spacing %* 
1 pin diameter .156 banana pins 
MADE TO ORDER CRYSTALS 
1001 KC te 2600 KC: 
.01% tolerance $2.00 ea. .005% tolerance $2.75 ea. 
2601 KC to 9000 KC: .005% tolerance $2.50 ea. 
9001 KC te 11,000 KC: 005% tol. $3.00ec. 
Specify holder wanted 
ANY AMATEUR, NOVICE, TECHNICIAN 
BAND CRYSTALS 
80 meters 3701-3749 KC .01% tolerance 
40 meters 7152-7198 KC 
15 meters 7034-7082 KC 
6 meters 8335-8650 KC 1.50 ed. 
(within 1 KC) 
'UNDAMENTAL FREQ. SEALED 
I CRYSTALS IN HC6 /U HOLDERS 
r) From 1400 KC to 4000 KC .005% tol- 
erance $4.95 ec. 
From 4000 KC to 15,000 KC any fre- 
quency .005% tolerance $3.50 eco 
SEALED OVERTONE CRYSTALS Supplied in metal ‘ 
i HC6 |U holders. 
Pin spacing .486, diameter .050 
15 to 30 MC .005 telerance $3.85 ea. 
30 to 45 MC .005 tolerance $4.10 ea. 
{ 45 to 60 MC .005 tolerance $4.50 ec. 
r] AIRCRAFT CRYSTALS in HC6 /U holders from 118.1 
MC to 123.9 MC $3.85 ec. 
Pin spacing 4" Pin diameter .050 
SUB-MINIATURE AIRCRAFT CRYSTALS ALL FREQUEN- 
E CIES $6.75 eo. 
t RADIO CONTROL CRYSTALS in HC6 |U holders 
in stock for immediate delivery (frequencies listed in 
i megacycies) secled crystals 26.995, 27.045, 27.095, h 
27.145, 27.195, 27.255, tolerance .005% (%" pin 
spacing . . . specify pin diameter (.093 or 050) 
r] $2.50 eo. 4 
NEW CITIZEN BAND CLASS D CRYSTALS $2.50 ea. 
| HC6/U holders '2” Pin spacing; .050 Pin Dic. 
Tolerance .005% 


B Following frequencies in stock (frequencies listed in 
: megacycies) 26.965, 26.975, 26.985, 27.005, 27.015, 
27.025, 27.035, 27.055, 27.065, 27.075, 27.085, 


MARINE FREQUENCY CRYSTALS—All morine fre- 
quencies from 2000-3200 KC .005 tolerance $2.50 
ec. (supplied in either FT-243, MC-7 or FT-171 holders) 
STOCK CRYSTALS in FT-243 holders from 5675 KC 
to 8650 KC in 25 KC steps 7 Se each or 3 for $2.00 
FT-241 Lattice Crystals in all frequencies from 370 KC 
to 540 KC (all except 455 KC and 500 KC) 50¢€ ea. 
Pin spacing 2” Pin diameter .093 

Matched pairs — 15 cycles $2.50 per pair 

200 KC Crystals $2.00 ea 

455 KC Crystals $1.50 ea. 

500 KC Crystals $1.50 eo. 

100 KC Frequency Standord Crystals in HC6/U holders 
$4.50 es. 

Socket for FT-243 crystal 15¢ ea. 

Dual socket for FT-243 crystals 15¢€ ea. 

Sockets for MC-7 and FT-171 crystals 25¢€ ea. 
Ceramic socket for HC6 'U crystals 15¢€ ea. 

(Add 5c per crystal fcr postage and handling) 

Write for FREE Catalog Complete with Oscillator Circuits. 


ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS 


See big red disploy . . . if he doesn't stock them, send 
us his name and order direct from nearest factory. 


ORDER FROM NEAREST PLANT 


TEXAS CRYSTALS 


All Phones: Gladstone 3-3555 (River Grove, Ill.) 

Texas Crystals Texas Crystals 

8538 W. Grand Ave. CRYSTAL DRIVE 

River Grove, ili. OR Ft. Myers, Florida 

Pe eeeeeeeeeeeee8 
FILL OUT AND ATTACH THIS COUPON TO Your or- 4 

§ OER FOR SHIPMENT VIA IST CLASS MAIL AT NO § 

t EXTRA COST! es 


ZONE....STATE 
7 TERMS: All items subject to prior sale and change of 
r price without notice. All crystal orders must be accom- 
panied by check, cash or M. O. with PAYMENT IN FULL. 
| NO COD's. Add 5c per crystal for postage and handling i 
charge. Dept. R-59 
Tt th Lr eee 
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Improving the A.C.-D.C. Radio 


By A. H. FRY 


Simple, inexpensive modifications that will improve 
the sound and give you some bass from the little set. 


HAT rascally little mantlepiece a.c.- 

d.c. set—the common garden variety 
of $9.95 radio “screech box’’—can be 
made to sound quite good by means of 
two simple and inexpensive improve- 
ments. The procedures involve getting 
rid of some of the set’s inherent distor- 
tion and improving the bass response 

A lot of the shrillness in these sets 
stems from violent peaks and tran- 
sients in that part of the audio spec- 
trum where the ear is most sensitive. 
This shrillness is due, in part, to an 
unbalance between treble and bass 
both electrically and acoustically. Both 
of these “unpleasantnesses” may be 
alleviated by the simple expedient of: 
(1) running a little selective feedback 
around the output tube and (2) by 
“operating” on the loudspeaker and 
baffling it properly. 

First obtain a 100,000-ohm pot and a 
.015-ufd. paper capacitor—the junk box 
should include a serviceable old volume 
control and a discarded capacitor—if 
not, buy the parts. 

Next take the chassis out of its 
cabinet and turn it upside down. Be 
sure the set is not connected to the 
wall outlet. Locate the plate pin and 
the control-grid pin on the socket of 
the output tube (usually of the 25L6 
variety). Arrange the potentiometer 
and capacitor in series between the 
two points shown in Fig. 1. This ar- 
rangement tends to flatten out the 
audio peaks and suppresses the 
screechy treble to the enhancement of 
the bass. Use insulated wire for mak- 
ing these connections and drape the 
“feedback works” in any convenient 
position behind the chassis. 

Second remove the loudspeaker from 
the chassis, cutting the wires and care- 


fully noting which wires go where. 
Most speaker leads are color-coded. 

The third step is to obtain a large 
piece of stiff corrugated cardboard or 
panel of plywood—about 3 feet by 4 
feet at a minimum. This is the “baffle.” 
Cut a hole the same size as the speak- 
er diaphragm somewhere near but not 
exactly at the center. Bolt the loud- 
speaker to the baffle board and with 
extension or zip cord, reconnect the 
speaker wires to the speaker leads on 
the chassis. A length of five or six 
feet will not adversely affect the per- 
formance. Place the speaker baffle in 
a corner and the receiver conveniently 
nearby. Put the chassis back in its 
cabinet. 

The fourth step involves treating the 
speaker as shown in Fig. 2. The “equip- 
ment” required consists of a sharp 
paring knife or razor blade, thin shel- 
lac, and castor oil (or any other plasti- 
cizer—such as Di-Butyl Phalate). Ob- 
serve the order of operations carefully. 
The shellac serves to keep the oil from 
“creeping” or bleeding to the main 
portion of the cone. The oil softens the 
area and renders the cone free for 
piston-like movements. It can now 
make its back-and-forth excursions 
more easily. The slits further free the 
cone. 

Finally, replace the wall plug, turn 
on the set, tune in a station, and ad- 
just the potentiometer for most pleas- 
ing acoustic effect. You will need to 
turn the volume up slightly higher 
than normal. 

You and your family will be pleas- 
antly surprised at the set’s new per- 
formance. The rig will sound “rich- 
throated’”’ and you will now hear bass 
on a $9.95 set! —30- 
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Fig. 1. (above) Simple circuit mod- 
ifications suggested by the author. 


Fig. 2. (right) Drawing illustrating 
the treatment that is applied to the 
small loudspeaker in the a.c.-d.c. set. 
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bY H 
Press-to-talk switch on mike. 


SS ELIT NEE TL NEE TLL SOT LILLE ILD OLIN 
__ BC-659 TRANSMITTER & RECEIVER 

ecotedie d. 
speaker, 


Exc, 


Vibrator Supply for 6-12- 


DYNAMIC BOOM MIKE M-33/AIC. 
mounting 
VALUE 


at 
DYNAMIC HANDMIKE, 
lu 


hanule 


Low cost station monitor 
and/or bench scope. Has 
Horiz., focus, sweep, i 
tensity controls. 


BRAND NEW.... 
Conversion instructions for 
110V 60 cyc AC 


ARC-5/R28 RECEIVER 


4 meter Superhet. 100 to 156 Mc in 
4 crystal channels. Complete $24.45 45 
with 10 Tubes. AND NEW 
= 110V AC Power Sup. Kit for above $9.75 


ARC-5/T-23 TRANSMITTER 


= 2—832A, 2—1625 

sont 6" Pa a iii ‘ mes 521.50 
a imited quantity ‘&, xm rs. 

SPECIAL BRAND NEW, less 33: P+ 
OFFER! Excellent Used, oe 
MD-7 MODULATOR for T-23, Pomme with $9. "95 
4 tubes, LIKE NEW 

ARC-5 MARINE RECEIVER-TRANSMITTER 
Navy Type Comm. Receiver 1.5 to 3 
Mec BRAND NEW with 6 tubes 


Navy Ty m. Transmitter 2.1- 3f 
Mc braND NEw with 4 tubes and Xta 


# 
MODULATOR for above, new wi [$12.45] 


LORAN R-65/APN-9 RECEIVER 
& INP 'CATOR 
Used in shigs and aireraft. 
Determines position by ra- 
dio signals from known 
xmitters. Accurate to with- 
in 1% of distance. Complete with 
tubes and erystal. Exe. used. 


Value $1200.00. 19 50 
. 


Our Price 


38.9 Me F.M. Two preselected channels crystal 


5 to 10 watts. ee with $i { 95 


“apace Brand New. 
24 Volts, NEW.... 


Used 


LORAN APN-4 
FINE QUALITY 
NAVIGATIONAL EQUIPMENT 


Determine exact geographic position of your boat or 
plane. Indicator and receiver complete with all tubes 


and crysta enceivan 
INDICATOR 10-68 /APN-4, and a menses $42.50 
$59.50 


R-9B / APN-4, complete with tubes. 
BRAND NEW 
PE-206 In- 
verter, Set of Plugs, Visor for Indicator, $49 50 
Overation Manual, ALL BRAND NEW ® 


LORAN APN/4 
OSCILLOSCOPE 


Easily converted + & use on ra- 
dio-TV service bench 


| A 
Completely 
LIKE NEW! 
5” Scope, type 


5CPI only 
Brand New 


Receiver-indicator as above, 
Complete Kit of Accessories for Above: 
Set o 


Ll 


Supplied 


Low impedance. 
A 


bracket for attachment to headsets. 


awit **Press- lll Switch on 
BRA NEW. only. 


cord and 


made by Teler 
“BRAND NEW 


Freq. Range: 
BRAND NEW 


Hi-Fi DYNAMIC HEADSET with ae 


ae a oe ee ae 


nm ee 
4 FILTE 
FLS Filter 


MICROPHONES 
Description 
-Carbon Hand Mike... 
..Carbon Throat Mike... 
..- Army and Navy oes Mike 
-Carbon Mike. . 
. Handset 


HEADPHONES 
ption 


Excellent BRAND 2 
Used NEW 
-$4.75... 


. ope ~ oped ° 
. (2 units). 


ac 
Earphone Cushions for above—pair. 
— ee oe ee ee ee ee ee ee so 


w 
STORAGE BATTERY 
Hour. BRAND NEW. 35,"x 
x 2% Uses ~~ Elec- 
2.69 


» 2 votr BATTERY PACKAGE™ 
1—2Vv. Amp. 
Batte 
BT wi Synchronous Plug-in Vi- 
art Bottle Electrolyte (for 2 cells). . 
Au “BRAND NEW! 


AN/ART-13 100-WATT XMTR 


11 CHANNELS 
200-1500 Ke 


2 to 18.1 Mc 4850. with Tubes 


Famous Collins Autotune Aircraft Transmitter, 
AM, CW, MCW. Quick change to any of ten pre- 
set channels or manual tuning. Speech amplifier/ 
clipper uses carbon or magnetic mike. Highly 
stable, highly accurate VFO. Built in Xtal con- 
trolled calibrator. PP811s modulate 813 in final 
up to 90%, class ‘‘B.’’ A Real ‘‘HOT’’ Ham buy 
at our low price! Orig. cost $1800. 

Exc. Used 

0-16 Low Freq. Osc. Coil Ty Lar a 

24V Dynamotor for ART-1 


AN/APA-38 PANORAMIC 
ADAPTER 


And Wave Analyzer. 30 Mc Center Fre- 
quency, 2 Mc Band Width. Total scan 10 
Me at one clip. Regular saw-tooth sweep. 
Variable sweep freq. control 1600 cycles. 
Use it as regular service scope! Includ- 


ose dori ewan ae $18.60 


MN26Y BENDIX DIRECTION 
150-325 Ke; 325-695 Ke; 4.4-7 Mc. 
tubes, motor. 
BRAND NEW 


FINDER 


Complete with 


BENDIX DIRECTION FINDER 


For commercial navigation on boats and ay 
Plete installation comprises: 
MN-26-C used, with 12 tubes 
» BRAND NEW 
20} 


Control 


MN- 
All necessary accessories for above ‘in stock. 
L es 


Com- i 


et a peng callgpadi ong Ngee 


SCR-522 2-METER RIG! 


—— buy! VHF Transmitter-receiver, 100-156 Mc. 

channels. Xtal-controlled. Amplitude modulated 
vale They’re going fast! Excellent conditic 

SCR-522 Transmitter-Receiver, complete with all 18 


tubes, t 
COMBINATION. ert 


hea ories for above availabie. 


234-258 MC RECEIVER 
AN/ARR-2 

BRAND NEW 11-tube UHF 

Tunable Receiver with sche- 

matic. Only a few at this low 


nA with tubes $8.88 


BC-221 FREQUENCY METER 
SPECIAL BUY! This excellent freqvency standard is 
equipped with original calibration charts, and has 
ranges from 125 ~~ to 20,000 Ke with crystal check 
points in all range At s 
FIRST COME FIRST. SERVED! Hurry, 
tity is limited! 2 b saeg 
BC-221 Modulated T 


Original 1000 Ke 
BRAND NEW 


BRAND NEW, includ- 
ing all tubes, together 
with 5BP1 ‘’Scope 
Tube. Originally used 
in Navy Aircraft 
RADAR equipment. 
Easily converted for 
AC operation. 

VALUE $250.00! 


price...9 10:90 


BC-733 VHF 10-TUBE AIRCRAFT RECEIVER. 
6-channel xtal control. Freq. 108.3 to 110.3 
Mc. Dual filter range. Easily converted for 


tracking Sputniks! 9.95 


Exc. used 
BRAND $12.95 


NEW 
Dynamotor for above 12/24 V.—New $5.95 
AN/ARN-SA AIRCRAFT RECEIVER. 11 tube 
superhet, 3-crystal control UHF for static-free 
reception, 
Exc. used with tubes..... 6.95 
BRAND NEW cece . $19.95 


ASB-5 ‘SCOPE INDICATOR 


Removed From Brand New Govt Equipment 
35 | 6GAJS .. = | 6XS 35 | 807 
-35 6AKS 

-35 | 6C4 ... 23 
S | 6x4 o oS 
-35  6ALS .. .33 oe 
5 Ss 6AS6 ss 1 
MINIMUM TUBE ORDER: 6 TUBES (6 of a 
assorted). ee 
SYNCHRONOUS SELSYNS 

Transformer, AC Synchronous, for 115 

cycles. Wt. 434 Ibs. Brand New, Each 


BC-645 XMTR RECEIVER 
15 Tubes 435 To 500 MC 


Can be modified for 2- 
way communication, 
voice or code, on ham 
band 420-450 me. citi- 
zens radio 460-470 mc, 
fixed and mobile 450- 
460 me. television ex- 
perimental 470-500 mc. 
15 tubes (tubes alone 
worth more than sale 
price!): 4—7F7, 4—7H7, 2—-7E6, 2——6F6, 
2 


BRAND 
NEw 
5 and 1—WE316A. Now covers 460 to 


490 mc. Brand new BC-645 with tubes, less 
power supply in factory carton. 


Please 
$5.00. 

° . Merchan 
dise subiect to Prior Sale and Price Change 


Radio Supply Co. 
Telephone: CO 7-4605 


Tubes, Like 
Brand New, with Tubes and Dynamotor . 


ARB Receiver a band 195-9050 Ke, with all we 5? 95 


MOBILE-MARINE 
DYNAMOTOR 
Input 12V Dc. Nag a Vv 
OC @ 225 Ma, fo s-to- 
talk intermittent ope 

Shpg. wt. 14 Ibs. 


oun Low price... 96s 45 oe all 


OTHER DYNAMOTOR VALUES: Excellent 
Type Input Output Used 

DA- 19-A 28V 1A 400V .400A $4.99 

DM-28 28V 224V .07A 2.75 

DM-32A 28V1.1A 250V.05A 2.45 
DM-33A 28V 5A 575V .16A 
7 540V .25A 

2V 2A 220V 080A — 

DM-53A 28V14A_ 220V.080A 3.75 

PE-73C 28V 20A 1000V.350A 7.95 

“250V.050A 2.75 


BRAND 
w 


4.45 


3.75 
5.25 
5.45 
10.50 
4.95 


1.95 
4.15 


PE-86 28V1.25A 


SCR-274 COMMAND EQUIPMENT 


' oe COMPLETE WITH TUBES Like 

pe Description Used NEW 

53 Receiver 190 $14.50 $16.50 

Receiver 6 9.45 12.45 
Receiver 6- 

3-Receiver p Ravel Box 


550 KC 
Mc 


-455 
-450 


110 Voit AC Power Supply Kit, for all 274-N and 
ARC-5 Receivers. Complete with metal $6 
' 


case, instructions : 
Factory wired, tested, ready to operate $10.50 
SPLINED TUNING KNOB for 274-N and ARC-5 
RECEIVERS. Fits BC-453, BC-454 and 

others. Only 


BC-457 TRANSMITTER—4-5.3 Mc. complete 
aie all tubes and crys = BRAND NEW 
58 TRANSMITTER— to 7 Mc. Complete 
an ~~ — crystal. 
BRAND NE . 
B8C-459 TRANSMiTTER_7: 9.1 Me 
tubes and —— 1, 
= AND NEV 

RC-5/T- 19. TRANSMITTER—3 
complete with all tubes & 


456 Modulator USED 3.45 
BC-451 Transmitter Control Box 1.25 

POWER SUPPLY KIT, for All Command Transmitters 
Provides all needed voltages. 29 50" 
A quality kit, only Ld 


$7.85 


with 


“complete with a 


a-an 
eit et ee fF © © © 2 he 


BC-906 FREQ. METER—SPECIAL! 


Cavity type, 145 to 235 Mc. 
BRAND NEW, complete with 
antenna. Manual included. 
OUR LOW 

PRICE. . 


BC-603 FM RECEIVER 
10-channel push button tuning or continuous tuning, 
20-28 Mc. Complete with speaker, tubes, 14 95 
squelch BRAND NEW . 
12 or 24V aa for Above 
xe. Used $4 ... Brand New $5.50 


AC POWER SUPPLY FOR BC603, 683 
aro ag dynamotor Has On-Off 
Switch Provides 
220VDC 
« omolete kit, 


Wired 
Complete 240- page Technical ees for 
BC-603, 60: 


oorpee 25% Deposit Wee order—Balance oe. 


51 Vesey S¢.. New York 7, N. Y. 


MIDGET FAN MOTOR 
1%" square x 2” lon J 
1%”. 10,000 RPM tiv be 


Input Complete with fan . 


shaft extends 


For any equipment 
on this page, each 


SCHEMATIC DIAGRAMS 


SEND FoR FREE CATALOG, many more Wonderful Sur- 
plus Buys! 
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another day in the shop 


Students Jack and John make headway on their 
own, but learn more from Tommy's experience. 


By BOB ELDRIDGE 


Epitror’s Nore: High on the list of arti- 
cles readers told us they liked last year 
was Eldridge’s “A Day in the Shop.” It 
involved a couple of student technicians 
who, in return for some miscellaneous 
chores, were permitted to nose about an 
established service shop to pick up what 
they could from experienced trouble- 
shooters. Into this story was woven much 
practical bench know-how. Using the 
same cast of characters, the same author 
matches his first performance here. 


Even, once in a while Jack and 


John, a pair of up-and-coming stu- 
dent technicians, come in to help 
out in our shop. They do a useful job 
in routine cleaning and checking chas- 
sis that are ready for servicing, mean- 
while keeping interested eyes on 
Tommy, our benchman. Tommy, for 
his part, takes time out once in a 
while to explain just what he is doing, 
and why, with the sets on the bench. 
Tommy phoned in one morning re- 
cently to say he would be coming in to 
work half an hour late. Seizing the op- 
portunity, John piled right in checking 
the tubes on an Emerson chassis from 
a model 720D. 


He likes to have the set running 
while doing this, because he hates 
waiting for each tube to warm up from 
dead cold in the tester. He used to 
have troubles sometimes, when he 
pulled the tubes in the wrong order, 
but now he plays it safe and removes 
the rectifier tube first, leaving it out. 
As he says, “If there’s no ‘B+’ in the 
set, you can do what you like with the 
tubes without harming any because 
you have unthinkingly pulled the one 
that drives it.” 

Anyway (to get back to the Emer- 
son) when John started pulling tubes 
for testing, the first one attended to 
after the rectifier was the 6V6 audio- 
output tube. He noticed that it wasn’t 
as blistering hot as he had expected 
and, being a methodical sort of fellow, 
he wrote on the check-out slip (which 
already bore the message, “No sound, 
not tubes,” contributed by the outside 
technician) a note of his own: “6V6 
checks normal but doesn’t get hot in 
the set.” 


Fig. 1. Two G-E receivers using this circuit exhibited similar symptoms. 
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Now one of the useful chores the two 
boys do is to hunt out the schematic 
for each set awaiting service. A look 
at the audio-output circuit on the 
schematic made John feel that this one 
should be so easy that it wasn’t worthy 
of Tommy’s august attention. 

John belongs to the “play-it-safe, 
static-test-first’” school of servicing, so 
he set to work with the ohmmeter and 
in two minutes flat he came up with an 
open 470-ohm cathode resistor (see 
Fig. 4). 

He soldered a new resistor in place 
just in time to hand over the set to 
the late-arriving Tommy for a routine 
check. Except for a minor adjustment 
to the phasing coil, the set performed 
dead on the ball. Thus the first job of 
the day was on the hot-run bench by 
9:45 a.m. 


No Vertical Sync 


Meanwhile Jack had been prepar- 
ing a Majestic 110 chassis. The job 
sheet bore the legend “No vertical 
lock.” The only tubes weeded out by 
Jack’s efforts on the tester were a 
couple of 6AU6’s. Have you noticed 
that the 6AU6 is often a candidate for 
replacement in sets where all other 
tubes are still going strong? 

On the bench, the set performed 
just as noted. Everything was fine ex- 
cept that the picture would roll up or 
down without even hesitating as it 
went round for another turn. 

“Well,” said Tommy, “what can we 
see? The oscillator is capable of run- 
ning at the correct speed and the sync 
separator must be popping out pips all 
right, or the horizontal would be hay- 
wire. There’s not much in between the 
syne separator and the oscillator ex- 
cept the integrator network, so we may 
as well tack in a new one.” (The cir- 


ELECTRONICS WORLD 


cuit is shown in Fig. 2). This proved 
to be a bad guess and the fault re- 
mained unchanged with the replace- 
ment printed-circuit network in place. 

“Whip it out,” said Jack, “and I’ll 
put it back in the drawer.” 

“Oh no we don’t,” reproved Tommy, 
“we leave it right there until the 
trouble is found! What if we should 
have two faults at the same time, one 
maybe caused by the other? We leave 
any substituted parts in the circuit, 
then take ’em out one at a time when 
the set is working properly. What is 
there left to check now?” he con- 
tinued. “A couple of capacitors and the 
33,000-ohm resistor. It’s easier to meas- 
ure the resistor, so let’s start with 
that.” 

The ohmmeter registered the re- 
sistor as being about 35,000 ohms so 
the clipped end was soldered back in 
place and one end of the .0022-ufd. ca- 
pacitor (input end of the integrator 
network) was disconnected. 

“Check it with the ohmmeter,” said 
Tommy. “It would have to be shorted 
or leaking badly to produce a fault like 
that. If it was open, the lock would 
be more or less normal.” The capaci- 
tor showed a dead short. Jack was 
puzzled to see Tommy replacing the 
33,000-ohm resistor, after soldering in 
a new .0022-yfd. capacitor and the orig- 
inal integrator network. 

“Well,” explained Tommy, “that’s 
a matter of safety first, really. ‘B+’ 
current has been running to ground 
through that resistor and it may have 
been damaged in the process. You know 
how the boss feels about callbacks!” 

John was scribbling on a piece of 
paper. “Look here,” he queried, ‘‘does- 
n't 135 volts across 33,000 ohms only 
produce half a watt anyway?” 

Tommy looked thoughtfully at the 
schematic. “Bet you a coffee break 
there’s much more than that across it 
sometimes.” He attached the probe of 
the v.t.v.m. to the “hot” end of the 
resistor, clipped the common lead to 
the chassis and switched on the set. Up 
and up swung the needle to read nearly 
400 volts and then it eased slowly down 
to settle at 120 or so. “Let’s go!” ex- 
ulted Tommy (who seldom loses a bet). 
“What would you expect from a di- 
rectly heated rectifier feeding a pile 
of indirectly heated tubes?” 

John trailed along on the way to 
the coffee shop, looking in bewilder- 
ment at the schematic. When they 
were settled in the booth he could con- 
tain himself no longer. “I don’t get it!” 
he blurted. “What's this midget relay 
thing for then?” (RL, in Fig. 2) Tom- 
my took the schematic and studied it 
in silence. “That’s a good question,” 
he finally admitted. ‘We'll have an- 
other look when we get back to the 
shop. Let’s forget it for ten minutes.” 

Back on the bench the mystery was 
speedily solved. The .0047-ufd. capaci- 
tor across the midget relay contacts 
was completely shorted. “That was a 
bit of luck,” said Tommy, when a new 
component was in place and the set 
was on test. “I think probably that 
was the original fault, and the .0022 
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went down as a result. I don’t think 
you should pay for the coffee after all, 
John—the boss should! We might have 
had a sticky callback on that one but 
for your curiosity!” As we said— 
Tommy seldom loses a bet! 


Two With The Same Chassis 


The boys had readied two G-E 
“Stratopower” chassis next for atten- 
tion, each with more or less the same 
symptoms. The first one was way off 
horizontal frequency and could not be 
corrected by adjustment. The other 
one could just be brought to the cor- 
rect horizontal speed, with the oscilla- 
tor slug unusually deep in the coil, but 
syne was then very unstable. 


Fig. 2. The primary de- 
fect in this Majestic cir- 
cuit was easily found and 
cured. However. an after- 
thought led to a recheck 
with interesting results. 
Another, hidden fault 
was found and cured! 


“Let’s tackle the totally wrong one 
first,” said Tommy. Like most techni- 
cians, he prefers the definite failure to 
the marginal one. “There’s a beautiful 
schematic for this model, with wave- 
forms and voltage and resistance meas- 
urements all over the place. Make a 
check with the v.t.v.m. on those two 
12AU7 bases. Don’t forget to short the 
antenna terminals to keep the local 
signal out of the set while you are 
measuring.” 

John undertook the job and soon 
came up with a list of readings that 
showed the only serious discrepancies 
from the normal voltages were on the 
cathode, grid, and plate of the phase 
detector (Fig. 1). These points were 


VERT. INT. NETWORK 


Fig. 3. The circled ground strip, out- 
side the tube shield, may mean trouble. 


Fig. 4. First job of the day, handled 
by John, involved this Emerson circuit. 
205V 


Fig. 5. The reactance tube is in shunt 

with the oscillator tank, through Caz. 

REAC TANCE 
TUBE |/c3se 

NW | 


a 
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all slightly positive, instead of being 
from 4 to 6 volts negative as called for 
in the manual. “What now?” asked 
Jack. 

“Well, according to the circuit dia- 
gram,” said Tommy, “there is nothing 
connected to these points that could 
produce positive potential. That re- 
sistor Ras goes away to the grid of the 
oscillator, which is bound to be nega- 
tive: the grid current flowing in an os- 
cillator tube produces negative voltage 
at the grid terminal. Change the 12- 
AU7 first, just in case there’s some- 
thing wrong that didn’t show up on 
the tube tester.” 

With a new tube in the socket and 
the fault still present, John was study- 
ing the schematic. “Maybe that 3300- 
uufd. unit (Css) from the sync section 
is lacking,” he offered. 

Tommy looked at the list of voltages 
on the bench. “I doubt it because, if it 
was, you would expect to find pin 8 
more positive than pin 6. It’s closer 
to the point of connection you see. But 
we can’t be sure of that, so clip it and 
have a look.” 

“No change,” reported John. “May- 
be I can follow up this ‘most-positive- 
point’ idea. The most positive voltage 
is on pin 6. It can’t be coming through 
the 100,000-ohm resistor (Ras) because 
pin 8 is on the other end of that. The 
other end of the 1-megohm job (Rss) 
is pin 2 of the other 12AU7, and that’s 
reading negative. What about this 
10,000-ohm fellow (Rass)? 

“Whoops!” He grinned happily. 
“Now I think I’m getting somewhere. 
This point is more positive, so I can 
follow along through the 6800-ohm 
resistor (Rss). Yep! That’s even more 
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with all tubes and crystal. BRAND NEW. 
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8C-459 TRANSMITTER—7-9.1 Mc. com $10. 
plete with tubes and crystal. BRAND NEW . 
ARC-5S/T-19 TRANSMITTER—3 to 4 Mc. 
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positive! Now we come to what ought 
to be a dead end, a 300-uzfd. capacitor 
(Cue). The capacitor has the same 
voltage at both ends, so I guess he’s the 
culprit.” 

“Dead on the ball,” approved Tom- 
my, “and that’s the best way to ap- 
proach a fault like that too. Put a de- 
cent capacitor in there, one of those 
750-volt types. I’d better give the rest 
of the set a check over I guess. Hey!” 
he erupted a few minutes later, “Who 
checked these tubes.” 

“I did,” admitted John, 
wrong?” 

“See those shields?” Tommy pointed 
to the if. strip. “You must tuck those 
little grounding strips inside the shield 
(Fig. 3) when you replace it, especially 
on this particular model. It has a 
tendency to take off into oscillation if 
those tubes aren’t properly shielded.” 


The Second G-E Chassis 


Jack had been quietly making a volt- 
age check of the second chassis and 
now came up with a list that practi- 
cally matched the figures on the sche- 
matic. “That doesn’t get us far, does 
it?” he observed disappointedly. “I 
guess this one needs a different ap- 
proach—and I was looking forward 
to playing Sherlock Holmes myself on 
this one.” 

“Don’t worry,” said Tommy, “there 
are other ways of bringing the fault to 
justice without tracking him every- 
where he goes. Let’s look for some 
more evidence.”” He picked up the low- 
capacitance probe and turned up the 
intensity control on the scope above 
the bench. “Let’s have a look for the 
sync pips coming through from the 
clipper circuit.”” He attached the probe 
to pin 8 of the phase detector in Fig. 1. 

“Note we have plenty of spike from 
the syne department which disappears 
when we tune off-channel. Always a 
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good idea to remove the signal tem- 
porarily to make sure it is the sync 
pulse you are looking at, rather than 
some induced signal from the high- 
voltage section. And you can see the 
saw-tooth there from the horizontal- 
discharge tube. Better check along 
that line as John did with the other 
set. We’d look rather foolish if it was 
the same thing and we went batting off 
on some other tack.” This was done, 
but it turned up nothing. 

“Now look here,” said Tommy, “I 
think the best way here would be to 
sift the evidence through, exhibit-by- 
exhibit in the routine, component- 
check method. Check each part in the 
grid circuit of the reactance tube and 
then those between the reactance tube 
and the oscillator grid. I’m going to 
nip out for an early lunch.” When 
Tommy returned, the set was working 
merrily on the bench, its horizontal 
hold as stable as a rock. 

“It was this 470-uufd. capacitor, Css,” 
reported Jack. “It has no capacitance 
at all according to your checker.” 

“What does that capacitor do in the 
circuit anyway?” asked John. “I don’t 
know much about this reactance-tube 
business.” 

“Well,” explained Tommy, “you can 
regard the reactance tube as being 
in parallel with the oscillator tuned 
circuit, like this (see Fig. 5). Now the 
capacitor that went open was coupling 
the reactance tube to the circuit so, 
with it open, the reactance tube might 
as well not be there for all the good it 
does. Under such conditions, when the 
oscillator drifts off-frequency, the re- 
actance tube is not able to change the 
phase of the circulating currents in the 
oscillator tuning network to compen- 
sate for the drift . . . what was that 
you said, John?” 

“I just said, 
John. 


mumbled 


—0- 


‘I pass, 


SOLDER GUN WIRE STRIPPER 


By FRITZ C. 


HEN INSULATION must be removed 

from wire, an irritating situation 
usually results, especially when the wire 
involved is in a cramped working space. 
A slender knife might work, but even 
the slight nicks that inevitably result 
weaken the wire and thus tend to invite 
breakage. The little device shown in 
parts (A) and (B) of the accompanying 
illustration, made from a miniature, cop- 
per alligator clip of the “Minigator” 
type, solves the problem neatly. 

To make up the wire stripper, cut a 
“Vy” into the very tip of the clip, and 
then bend this tip over 90 degrees as 
shown in (A). The entire unit is then 
clipped onto the tip of the soldering 
gun, as shown in (B). Now all you 
have to do is press the trigger of the 
gun and rotate the adapted tip around 
the wire to be stripped. With the help 
of the applied heat, insulation comes off 
cleanly and quickly. 

Where a considerable amount of 
stripping is to be done, as in wiring up 
kits, a stripping clip can be made up for 
use on a regular or pencil type iron. 
Shown in part (C), this adapter can be 
fashioned from copper and left per- 
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manently in place on the iron. While 
this version may not work quite as well 
as the gun adapter in close quarters, it 
is more practical for extensive work and 
is always at hand when needed. —3)-— 


WRE STRIPPERS 
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Hi-Fi Control Center 
(Continued from page 65) 


Treble Control: —16 db, +16.2 db at 
15 ke. 

Loudness Control: Designed to affect 
the low-frequency end only and is ef- 
fective in its operation. 

Channel Separation: 41 db at 1000 
cps. 

IM Distortion: Measurements were 
taken under two separate conditions 
and through the high-level stages only. 
For 1 volt in and 1 volt out, IM distor- 
tion was .12%. For .5 volt in and 2 
volts out, IM distortion was .13%. 
These measurements were taken at 60 
and 6000 cps mixed 4:1. 

Harmonic Distortion: Tests were 
made under two separate conditions 
through the high level stages. For 1 
volt in and 1 volt out, harmonic distor- 
tion was .11% at 30 cps, .1% at 1000 
cps, and .07% at 15,000 cps. For 5 volt 
in and 2 volts out, it was .07% at 30 
cps, .06% at 1000 cps, and .05% at 15 
cps. If we were to subtract the residu- 
al distortion in the test equiprnent for 
both the IM and HD tests, one would 
have to report that distortion was en- 
tirely negligible. This unit should not 
add in any way any coloration to the 
sound reproduction. 

Hum and Noise: —56 db on magnetic 
phono input with .006 volt input and 
level controls adjusted for 1 volt out- 
put. 

One point worthy of mention is that 
both tone controls have a flat taper at 
their centers of rotation and _ this, 
coupled with the use of Baxandall tone 
control circuits, provides a fairly broad 
center adjustment for flat response. 

The over-all design of the front 
panel and cabinet is neat and attrac- 
tive although it is not as elaborate as 
many of the preamplifiers on the 
market today. 

This unit is available in either as- 
sembled or kit form. The one we tested 
was a wired version and therefore we 
did not have the opportunity of actual- 
ly constructing and checking it out as 
a kit. In going through the construc- 
tion manual, however, we found no 
reason why anyone should have prob- 
lems in assembling the kit. There is 
one point very much in the builder’s 
favor and that is the use of printed 
circuit boards. This obviously mini- 
mizes possible errors and certainly 
simplifies the construction. —30— 


COTTON-TIPPED TIP 

OUBLE-TIPPED cotton swabs, such as 

“Q-Tips,” originally designed for the 
nursery, may be used for the mainte- 
nance of recording and other electronic 
equipment. 

Dipped in carbon tet or other cleaning 
fluid, the cotton swabs are handy for 
cleaning recording, bias, and playback 
heads; wiping oil from driver wheels; 
and cleaning hard-to-reach contact points 
of all kinds. 

They are also useful for applying tale 
to drive wheels to prevent slippage and 
for applying oil to switches and moving 
parts, —30- 


May, 1959 


= “Most-used” 
low-power 
THYRATRONS 


RCA is the leading manufacturer 
of thyratron types 2050 and 2D21. 
These types have an enviable 
record of performance in de- 
manding industrial applications. 
RCA-2050’s and -2D21’s, as 
well as all RCA Thyratrons, are 
available at your RCA Industrial 
Tube Distributor. 


RADIO CORPORATION OF AMERICA 


A Electron Tube Division Harrison, N. J. 


Yours for the asking—Free booklet (PGIOI-C) on 
electrical characteristics of RCA Thyratrons, as well 
as other RCA Gas and Power Tubes. Write RCA Com- 
mercial Engineering, Section ¢.4).7 Harrison, 
N. J. 


BEST IN ELECTRONIC SURPLUS! 


TG-34 CODE PRACTICE SETS. Learn code 
or improve your ——» with this unit. fy individuals, 
schools, etc. ete, portable automatic unit for 
reproducing audibly ( Teaihe. in Loutapemier) code signals 

pe ‘ecorded tapes, 
° available from many 


€ 60 Cycles 
SPECIAL! Used—Very Good co adition 
Shp. wy. 54 Ibs 
as ABOVE, | NEW—UNUSED 
Bc-2 312 RECEIVER. 
munications Receiver, 1500 K 
Vv DC operation. Used- beilent pdb By ‘$60. 06 


Tested Shpg. wt. 75 Ibe EACH 

RA-20 POWER SUPPLY. To convert above Receiver 
to 110 V AC operation 
USED—GOOD. $14 os ea 


Bc. 342 RECEIVER, Same as BC except 54:50 
Crystal Filter and Phasing Be ad for $84.5 
110 V AC operatior Used—Tested. . EACH . 


Weil known = 


NEW UNITS $17.95 ea. 


Bc-312, 342 INSTRUCTION BOOK, "postpaid . . $2.50 


BC-221 FREQUENCY METER The best instrument 
possible for determining frequency of transmitter or 
receiver, ahtqnene nt, testing, etc. Laboratory Precision! 
Range 125 20.000 MC. Complete with Cali- 
bratine Crystal tubes matching Calibration Book 
Tested, Used—Excellent $1 19 95 
Shp. wt. 65 Ibs . EACH s 


BC- 1306—TRANSMITTER- “RECEIVER for MARS ap- 
plication. 3800 to 654 . MO Ku ——_— eo 
Includes Crystal Calibration and “ontrols. 
UNITS, with all tubes except, Final Re ok 
2622 tube. Ship. wt. 50 Ibs 22. 50 
Above “BC- 1306. ~ Sup- 
7 current for both 
Operates from 6, 


PE-237 neta SUPPLY. fo 
plies al necessary 

transt sitter and receiver se t 
12, or 24 Volts IX E 
snpe wt 125 Ibs 


8C-659 FM TRANSCEIVER. ~ 2-4 hannel, "27.0 to 38.9 

MC. 2 Watts Output. Can be modified for use on new 

Class D Citizens Band in 26.96 to 27.23 MC range 
NITS, complete with tubes and built-in loud- 

speaker Shpg. wt. 45 Ibs 

PRICE, EACH 


PE- 117 or PE- 120 ‘POWER SUPPLY, BOV 
PE-117 Cperates from 6 or 12 V input; PE- 120 cin 
erates fre 6. 12 24 Volts input. NEW—UNUSED 
units with "ali tubes. Shpg. wt. 

racn 


Bc- 1335 rm TRANSCEIVER, 2-€ hannel, 27 ri) to 38.9 
me with built-in 6 or 12 V DC Power Supply ed 
rw prt Transceiver measuring i ~4 634" x 

32” using miniature tube has power ‘out: 

By modifying Oscillator circuit of 

can be applicable for 

‘ 3 Band.’’ Almost-New 

condition units, with all tubes, and sche- * $24 95 
matic. Shpg. wt. 35 Ibs. EACH e 


BC-603 FM RECEIVER, 20 to 28 MC Red-Hot receiver 
that can be easily modified for 6 meter ham or 40-50 
MC monitoring. See Sept. and Oct. 58 Issues of CQ! 
Used Clean units with all tubes, built-in loudspeaker 
and 12 V DC. Dynamotor. Shpg. wt. 45 Ibs. 

ach 22" $17.95 


REG. NEW UNITS, TESTED. EACH... . $22.95 


BC-604 FM TRANSMITTER, 10-Channel Companion to 
Above Each channel crystal controlled; power output 
DM-35 Dynamotor 25 to 30 Watts. By reducing 
input (to 5 watts) and using smaller _dyna- 

reg eye can be modified for use on ‘‘Class 
D Citizens Banc NEW UNITS, complete with tubes 

8s DM-35 nena tor ay wt. 65 Ibs 
. 


‘pM-35 DYNAMOTOR FOR ABOVE, For 12 v DC op. 
eration ACH -$9.9 


3c 40 mc "DELUXE rm TRANSCEIVER. Model R- 237/ 
VRC—2 Single-Channel, Double-Conversion Superhet, 
with features such as double limiter, squelch circuit, 
crystal-control of both Ist and 2nd Converter Oscilla- 
nr rs, built- in 6 V 20wer Supply, etc. Dimensions 
x 10” x 15 5 Used—Excellent condition units, 
with tubes, less crystals or control unit or loud- 
— er, with caeemnatie diagrams. 
ine. wt. 65 Ibs. EACH $29.95 


TRANSMITTER  SomPanion aT) ABOVE, Model 
T-193/VRC wer Output 25 Wa Crystal-con- 
trolled pe nates a een unit with built- in 6 V DC Power 
Supply Can be used for NB FM amateur transmis- 
sions, Or may be applicable to Fire, Police, or other 
applications. Used—Excellent Bs units. With 


schematic. Shpg. wt, : wed _ $19.95 


2s5o0w. BEACHMASTER AUDIO | AMPLIFIER. SUPER- 
POWER complete amplifier Designed by Bell Tei. 
Labs All self-contained in waterproof metal case, 
with blower system for ventilation, weatherproof re- 
ceptacies, etc. Ideal for large auditoriums, airports, 
baseball parks, ek or easy to convert to modulator 
for 500 Watt Transmitter. Operates from oO Vv. 
50/60 cycles AC. Uses total of 14 tubes, including 
05 triodes in push-pull power stage and 1—6E5 
ee new condition 
« ” 161% of Shipping 
weight, a with ben, 190 sae. 5 with 
schematic jlagram 
PRICE EACH, ‘SLASHED To. $169.50 


6 or 12v. pc “VIBRATOR POWER SUPPLY. Type PE- 
104, operates from either voltage and supplies com- 
pletely filtered voltages as follows: 
and 90 volts DC ses synch. 
Ide al for 1% ‘ile packs, transceivers, 

NEW SaErs. Shpg. 
EACH 


Make electric. car or 


12Vv. oc. 1 12 rr oc “MOTOR. 

tractor for kiddies. Rated at 1/12 HP at 1725 rpm 
but with built on reducing gear assembly actually 
develops more power at final spee . ed 


of 
heavy brass worm gear available separately tor. 21 
rpm. NEW material. MOTOR, EACH $12.9 


WORM GEAR, 7” for 214 rpm 


All Above Material Subject to Prior Sale. 25% 
Minimum Deposit with All C.0.D.'s. Min. Or- 
der—$5.00. All Prices F.O.B. Our Address. 
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COMMUNICATIONS CO., INC. 


140 WEST B'WAY, NEW YORK 13, N. Y. 
Cortlandt 7-5444 
Cable Address: Telemarine N. Y. 


"THE ALGEBRA OF ELECTRONICS" 
by Chester H. Page. Published by D. 
Van Nostrand Company, Inc., Prince- 
ton, N. J. 253 pages. Price $8.75. 

This excellent, specialized ‘text will 
be of inestimable value to electronic 
and radio-TV technicians whose prac- 
tical “know-how” exceeds their theo- 
retical understanding of their field. 
Those with a working knowledge of 
high-school algebra and simple differ- 
ential calculus will have no difficulty 
with this text—even on a “do-it-your- 
self” basis. 

The text material is clear and ar- 
ranged in logical progression. Over 100 
problems have been included for self- 
checking or for student practice. An- 
swers are given in the book. 

The author starts his treatment with 
a discussion of direct current and gen- 
eral direct-current networks then con- 
tinues with simultaneous equations, 
general network properties, capaci- 
tance, inductance, series-tuned circuits, 
complex numbers, alternating-current 
networks, specific a.c. networks, im- 
pedance matching, diodes, amplifiers, 
and noise, concluding with a chapter on 
modulation, demodulation, and distor- 
tion. 

x ok * 
“JUNCTION TRANSISTOR ELEC- 
TRONICS" by Richard B. Hurley. Pub- 
lished by John Wiley & Sons, Inc., New 
York. 461 pages. Price $12.50. 

The material included in this volume 
is based on the author’s class notes 
developed during his tenure as lecturer 
in electrical engineering at the Univer- 
sity of California. Although the college 
course was presented to practicing 
engineers and graduate students, the 
author has “tempered” the treatment 
so that readers with less impressive 
backgrounds can benefit from this ma- 
terial. 

Chapters on low-level semiconductor 
physics, low-level diode and triode an- 
alysis, gain and impedance formulas, 
audio-frequency amplifiers, transistor 
biasing, noise in transistors, degenera- 
tive feedback, high-level physical con- 
siderations, power amplifiers, direct- 
current amplifiers, direct-current regu- 
lators, high-frequency equivalent cir- 
cuits, internal feedback compensation, 
video amplifiers, frequency selective 
amplifiers, gain control, sinusoidal os- 
cillators, modulation, switching theory, 
non-regenerative switching circuits, re- 
generative switching circuits, and tran- 
sistor-saturable reactor circuits indi- 
cate the scope of this volume. 

Those without an adequate mathe- 
matical background may experience 
some difficulty in handling the text ma- 
terial but those used to working with 


figures and formulas will find this ex- 
position especially enlightening. A bib- 
liography accompanies each chapter 
for additional investigation on the part 
of the reader. 
” * os 

“WORLD RADIO HANDBOOK" 
edited by O. Lund Johansen. Available 
in U. S. from Gilfer Associates, P. O. 
Box 239, Grand Central Station, New 
York 17, N. Y. Price $2.50. Paper 
bound. Thirteenth Edition. 

There is good news for the SWL and 
DX fan in the announcement of the 
1959 edition of the _ dial-twirler’s 
“bible.” 

Revised and considerably enlarged, 
this new edition includes a wealth of 
information: data on sunspot activity; 
medium-wave_ reception throughout 
1959; the most suitable short-wave 
bands to use, DX programs of all sta- 
tions; radio and TV receivers in use in 
all countries; frequency allocations; 
operating schedules for broadcast sta- 
tions; addresses, frequencies, powers, 
languages, and slogans of all stations; 
interval signals including musical iden- 
tification notes for all stations; a list- 
ing of long-, medium-, and short-wave 
stations; world time chart; call signs, 
etc. 

In addition to this current material, 
the same publisher issues a summer 
supplement (70 cents) which will up- 
date the information in the ‘“Hand- 
book” for the fall and winter broad- 
casting season and serve until the 1960 
issue is ready for distribution. 

” cod « 
“BASIC PULSES" by Irving Gottlieb. 
Published by John F. Rider Publisher, 
Inc., New York. 170 pages. Price $3.50. 
Soft cover. 

This book is directed to service tech- 
nicians, hams, and engineers since all 
of them in the course of their work or 
pursuit of their hobby deal with pulses. 

The author has made his presenta- 
tion with an absolute minimum of 
mathematics. The treatment is based 
on descriptive narration with the pulse 
phenomena being explained by analogy, 
through cause and effect relationship, 
and by means of qualitative rather 
than quantitative analysis. 

The text covers pulses used in elec- 
tronic equipment, measurement of ir- 
regular waveforms, types of pulse 
wavetrains, additional pulse character- 
istics, Fourier analysis of pulse con- 
stituents, the d.c. component in pulse 
trains, factors determining wave- 
shapes, wave symmetry in waveform 
analysis, single-pulse concepts, pulses 
in LCR circuits, frequency response of 
RC networks, RC filters in radio and 
test probes, energy-storage viewpoint, 
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time-constants in RC and LR networks, 
shunt resistance, waveshaping by spe- 
cial circuits, waveform differentiation 
and integration, speech waveforms, d.c. 
restoration principle, the saw-tooth 
generator, vacuum tubes as pulse gen- 
erators, the blocking oscillator, multi- 
vibrator-produced pulse trains, and re- 
laxation switching circuits. 

A glossary of terms and a series of 
test questions make this book entirely 
suitable as a classroom or home-study 


text. 
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“TELEVISION SERVICING” by Walter 
H. Buchsbaum. Published by Prentice- 
Hall, Inc., New York. 380 pages. Price 
$6.75. Third Edition. 

It has been four years since the Sec- 
ond Edition of this volume reached the 
public and in that time many new and 
important developments have been 
made in TV circuitry and in the ways 
and means of coping with service faults. 
This volume has been completely re- 
vised and brought up-to-date to reflect 
the most recent developments in design 
and servicing. 

The text material is divided into 
three parts covering general television 
theory, alignment and installation, and 
troubleshooting. The student can work 
straight through the volume while the 
practicing technician may wish to scan 
the first two parts and use the text as a 
source-book for trcubleshooting sets on 
the workbench. Emphasis has been 
placed on practicality and there is an 
absolute minimum of mathematics and 
pure theory. 

The book is lavishly illustrated with 
block diagrams, photographs of com- 
mercial units, line drawings, sche- 
matics, scope patterns, graphs, and 
tables. The troubleshooting section is 
especially well served with a number of 


picture-tube photographs with actual 
service faults shown on the screen. 

Readers of this magazine are thor- 
oughly familiar with the author’s style 
and approach and will welcome this 
reference text from the same pen. 

* * * 
“TRANSISTORS, THEORY & PRAC- 
TICE" by Rufus P. Turner. Published 
by Gernsback Library, Inc., New York. 
156 pages. Price $2.95. Paper bound. 
Second Edition. 

The author’s first edition, published 
in 1954, was an immediate success but 
since so many new developments have 
been made in the interim, the appear- 
ance of a second and up-to-date version 
was called for. 

Each of the original chapters has 
been expanded to include the latest in- 
formation and, in addition, material 
on thyristors, four-layer diodes, spacis- 
tors, double-based diodes, and photo- 
transistors has been included to keep 
the reader abreast of this fast-moving 
field. 

Eleven chapters are devoted to semi- 
conductor theory, transistor character- 
istics, equivalent circuits, transistor 
amplifiers, transistor oscillators, dual- 
ity in transistor circuit design, triggers 
and switches, practical transistor cir- 
cuitry, tests and measurements, related 
devices, and the care and handling of 
transistors. 

The treatment is simple enough for 
the beginner and this volume would be 
entirely suitable for classroom instruc- 
tion as well as home study. Lists of 
recommended reading material are ap- 
pended to each chapter allowing the 
user to pursue any particular topic 
more deeply. The text is well illus- 
trated and the copious use of schemat- 
ics will be of considerable help to the 


reader. —50- 


GLOBE ELECTRONICS 
A World of Values! 


APX-6 TRANSPONDER TREASURE-HOUSE! 
Over $175.00 worth of tubes—FPLUS 4 Veeder-Root 
counters, motor, IF strips, cavity, blowers, and loads 
of parts! Look at this tube line-up you get: 1—3E 
2—3B24W —2C46 —2C42, 1—1B40, 

5—6 SAK 2—AL5, 1—12AV7, 1—6AG5 
EDISON RELAY! AIl like new! 


24,95 
AN/APX-2 TRANSMITTER-RECEIVER 


Brand new! ves alone * at over $100.00! Look 
H > —t 11—6AG5 7 iI6; —5Y3GT; 1— 


50; 1—2C26; 3—9006! lus motors, 
Is, relays AND MANY OTHER PARTS. Orig 


P zovt. cost approx. $600.00. A Globe 
Electronics Lead-Off Special! « ela $14.95 


T85/APT-5 TRANSMITTER 
Output approx. 30 W, CW @ 115 V, 400 cps. In 
tunable cavity. lighthouse tube 3C22 oscillator is mod- 


ulated by 2 type 829B tubes, powered by $39 95 
Excellent cond s 


noise generating photocell 


R111/APR-5A RECEIVER 


28 VbC ngle phase 1000 / 3100 MC or 3000 
AC. Like brand new. Only... .---.-., SOOsOO 
6 x 9" HI Fl CO-AX SPEAKER 
ullcin crossover, New. Terrific buy! ra, SOs 


SELENIUM RECTIFIER 
i > rectification 32 V. rms 
amps maximum DC current 
12.4 VDC 1 stack 115/16 * 


" h, brand new $2 29 
, 5 . 


FIVE 


Single 


Pp 
maximum 
R 


TRANSFORMER SPECIAL 


ge and frequency 


205 V 215 V @ 50-60 
e and current: 5 VCT @ } amps, $ 
Brand new. Each 9.95 


} amps 


TS-148/UP Spectrum Analyzer Transformer 

Pri $ 115 V. 50-1200 eps Secondary 
; 2 520-0-520 V @ 0.07A/6.3 V 

at 5A/63 V 1.250A/5 2A 

1.75A. NI: 17 solder lugs. 

Brand new ONLY 


25% deposit, balance COD. Min. order $3.00. ttems 
FOB, Santa Monica, Cal and subj to change of 
price without notice Cal residents add 4% tax 
VISIT OUR NEW STORE—for a raft of buys in 
electronics, radio, hi fi, TV specials! 


GLOBE ELECTRONICS 


3103 PICO BLVD SANTA MONICA, CALIF 


Say You Saw It in 
ELECTRONICS 


NOW YOU CAN SECURE A 


HIGH SALARIED + TOP PRESTIGE 
CAREER IN ELECTRONICS 


IN ONLY ONE YEAR! 


This Minneapolis - Honeywell 
system controls hundreds of 
ti f ing op- 
erations. Experience on live 
equipment is emphasized at 
Bailey and is another reason 
for the tremendous backlog 
of high pay positions waiting 
BAILEY GRADUATES. 


ELECTRONICS is the fastest growing industry in America today, 
creating unlimited opportunities for high salaries, with rapid ad- 
vancement in INDUSTRY AND THE ARMED FORCES for Bailey 
Trained electronic engineering technicians. 

LARGE CORPORATIONS from coast to coast, and BRANCHES OF 
THE ARMED FORCES send recruiters to visit each graduating 
class at Bailey Tech, offering unusually high starting salaries. 
BAILEY GRADUATES ARE BEING HIRED for such fascinating and 
interesting work as technical salesmen, research and development 
of guided missiles, electronic business machines and automatically 
controlled manufacturing plants, etc., also good RATINGS IN THE 
ARMED FORCES. 

UP TO SEVEN TECHNICIANS are needed for every engineer... 
this, plus superior training is why Bailey Graduates are being 
paid more to start, and are advancing more rapidly than many 
men who have spent four years in training. 

Resident training is easier and costs less than you may think! We 
provide housing and part-time jobs while in school, plus free 
nationwide employment service for graduates. If you want to 
quickly enter America’s fastest growing and most exciting in- 
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Please mail immediately this free booklet without obligation 
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BAILEY TECHNICAL SCHOOLS 
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#718 
LONG-REACH 
FLAT-NOSE PLIER 


Specially Designed 


® 


ELECTRONICS 
PLIERS 


You'll do hundreds of electronics jobs 
easier, faster with these specially de- 
signed pliers by Channellock. You'll 
like the |-o-n-g reach . . . the precision- 
matched jaws . . . the hand-honed, 
specially hardened cutting edges... 
the easy-to-handle ‘‘feel” of the blue 
plastic grips. And you'll appreciate the 
quality of Channellock pliers... they're 
forged from high grade steel, properly 
heat treated. Ask your Electronics 
Equipment Supplier for Channellock 
Electronics Pliers . . . or write us direct 
for further information. 


(Potent 
Pending) 


#748 LONG-REACH END CUTTER 


Channellock Pliers are made only by 
CHAMPION DeARMENT TOOL COMPANY 


Meadville, Pennsylvania 


| their performance on 
| the Atlantic Missile 


| of which have been 


| is sufficiently power- 


REFURBISHED cargo vessel, fitted 
out with electronic equipment so 
| elaborate as to make it a veritable 
| floating laboratory, has taken its post 
in the South Atlantic to aid in tracking 
| the experimental missiles fired by the 
| U. S. and in recording data on their 
performance. The vessel is the S. S. 
“American Mariner,” which has been 
refitted from stem to stern with the 
latest electronic and optical instru- 
ments to provide the most precise data 
yet collected at sea on missile flights. 
Radio Corp. of America is the systems 
management contractor and Barnes 


| Engineering Co. is in charge of the non- 


radar projects. 


| The information the ship collects— 
| by radar, telemetry, and optical appa- 
| ratus—will supplement 


the data al- 
ready being recorded on the missile 


| range by ground stations and picket 


ships operated by the Air Force. The 
range extends from Cape Canaveral, 
Fla., more than 5000 miles southeast 
across the Atlantic to the vicinity of 
Ascension Island, half way between 
Brazil and the African Coast. 

The new missile measurement ship is 
a project sponsored jointly by the Ad- 
vanced Research Projects Agency, 
Dept. of Defense, and the Army Ord- 


This huge dish, larg- 
est tracking radar an- 
tenna afloat, will as- 
sist in tracking mis- 
siles and recording 


Range. The radar, two 


installed on the §.S. 
“American Mariner,” 


ful to “see” missiles 
at distances of hun- 
dreds of miles away. 


Missile Measurement Ship 


“Floating Laboratory” of electronic gear aids 
in tracking missiles from South Atlantic post. 


nance Missile Command. Fifty-two 
civilian scientists, engineers, and tech- 
nicians, in addition to the ship’s crew, 
will make up the vessel’s complement 
for each tracking mission that is em- 
barked upon. 

Some of the most advanced elec- 
tronic equipment in existence has been 
incorporated into the elaborate system 
aboard the ship, including tracking ra- 
dars described as the most accurate in 
the world. The system even includes a 
videotape recorder similar to that used 
by broadcasting networks for record- 
ing and rebroadcasting television pro- 
grams. 

The scientific staff will make preci- 
sion observations and collect data on 
the characteristics of a missile’s per- 
formance from its ascent to remote 
altitudes in space, through all levels 
of the earth’s atmosphere, to the final 
plunge into the sea. The data obtained 
will be shared by all branches of the 
Armed Forces. The Navy provided 


computing equipment to compensate 
for the ship’s roll, thus making possible 
accurate radar measurements at sea. 
The Air Force, in turn, will contribute 
valuable information on missile firings 
from its missile test center at Patrick 
Air Force Base, Florida. 50} 


Engineers are shown 
manning the opera- 
tions plotting and re- 
cording equipment 
aboard the S.S. 
“American Mariner,” 
the new missile meas- 
urement tracking ship. 
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AIL to the fair sex! The ladies’ 

auxiliaries of the service industry’s 
far-flung associations have been play- 
ing an increasingly important role in 
the forward march of organizations 
striving to improve the status and 
stability of the service business. Wit- 
ness, for example, the San Antonio 
group featured as the “Association of 
the Month” in the March 1959 issue 
(page 90). The activities of other such 
auxiliaries receive some attention here 
this month. The officers of distaff 
groups that would like to tell us about 
their work are invited to do so. Ad- 
dress reports to this column in care 
of ELECTRONICS WORLD. 

In reporting the names of the newly 
elected officers for the Ladies’ Auxil- 
iary of the Radio-TV Technicians 
Guild, the “RTTG News” of Florida 
handed the ladies some very nice ver- 
bal orchids when it said: 

“The Ladies’ Auxiliary voted some 
time back to hold their elections and 
installation of officers at the same 
time and in conjunction with the 
Guild so that one installation be held 
instead of two separate ones. The 
money thus saved could be used to 
have a better and more elaborate in- 
stallation at one of the finer hotels. 

“The ladies have always previously 
outshone the men in the installation 
affairs, finding better accommodations 
and better food; so it was decided that, 
since they are so good at this sort of 
thing, they be appointed a committee 
to select and arrange for the location, 
the food, and the entertainment of the 
combined installation of new officers 
for the coming year.” 

Officers elected to guide the RTTG 
Ladies’ Auxiliary are: Mrs. Everett 
Atherton, president; Mrs. Roger 
Misleh, vice-president; Mrs. Nancy 
Azar, treasurer; and Mrs. Carol Sey- 
mour, secretary. Mrs. Harriet Kessler 
and Mrs. Sybil Tittle were elected to 
serve on the board of directors along 
with Mrs. Clyde Lawrence, who is a 
two-year-term member of the board. 

The Guild members chose A. Ed- 
ward Stevens of Eagle Radio ¢ Tele- 
vision, 165 Aragon Ave., Coral Gables, 
president for the coming year. Dan 
Prowler of Prowler’s TV Service, 2283 
N. W. 36th St., Miami, was elected 
vice-president. The second vice-presi- 
dential post went to Roger Misleh, 
City-Wide TV 626 N. W. 27th Ave., 
Miami. Sam Kessler of Kessler Radio 
é& TV, 4895 S. W. 8th St., Miami, was 
re-elected recording secretary and 
Max Reiser of Radio Center Music, 
Inc., 2922 N. W. 54th St., Miami, was 
elected to the post of corresponding 
secretary. W. Minter of Buena Vis- 


May, 1959 


NOT USED, NOT PULLED OUT OF OLD SETS 


Brand New 


TUBES 


and RAD-TEL’S FIRST QUALITY! 
REMEMBER ... ALL RAD-TEL TUBES 
GUARANTEED ONE FULL YEAR 


Ask for Types Not Listed - Send for New Free Tube & Parts Catalog 


Type Price 
74 


Type Price | Type Price | Type Price | Type Price 


6SK7GT . 12BY7 


12SA7M 86 

12SK7GT 
74 

12SN7GT 
64 


12V6GT .53 
12W6 69 
17AX4 67 
17BQ6 1.09 
19AU4 83 
19BG6 1.39 


25CD6 1.44 
25CU6 1.11 
2516 

35C5 
35Z5GT 
50B5 


RAD-TEL TUBES 
Individually Boxed! 
NOT USED, NOT PULLED 
OUT OF OLD SETS 
Every Rad-Tel Tube Is 
BRAND NEW 


Guaranteed 1 Full Year! 


50C5 ? 
6BN4 5OL6GT .61 


All Tube Prices Subject To Change Without Noticel 
NOT AFFILIATED WITH ANY OTHER MAIL ORDER TUBE CO. 


RAD-TEL TUBE CO. 


house. 
TERMS: 25% dep. must accompany all orders—bal. C.O.D. All shipments F.0.B. Newark ware 
__ Orders under $3--50c Handling Charge. Subject to prior sale. No C.O.D.'s outside continental U.S.A. _ 


‘SUPER POWERED SINGLE CHANNEL AMPLIFIER 
Minimum 20V—5 Watts on All Channels 


This all new super powered unit has the highest output of any 
TV channel amplifier with sufficient power to cover large 
communities with ample signal voltage and deliver a strong 
signal thru many miles of cable. The unit was designed spe- 
cifically for community television and is the only unit of its 
kind that does not produce power in fractions of a watt. 
For full rated output a high-powered commercial transmitting 
tube is used 


5J6 


55 Chambers Street 
Newark 5, N. J. 
Mitchell 2-3147 


Est 
1945 


MODEL SPA 


$350 


ec. C. S. Service @ 26 db min. @ 6-8 mcs. band width 
@ Channels 2-13 as specified @ Requires only 1 V input 

@ Co-axial input and output connectors for 75 OHM Line 

@ Linear class A operation @ Low Power Drain {1 Amp.) 


Write for details today 


SEG Electronics - 1778 Fiatbush Ave., Brooklyn 10, New York 
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KIT BUILDERS EVERYWHERE ASKED FOR IT! 
Completely new edition of 


ELECTRONIC KITS 
now on sale at newsstands 


or order by mail today! 


ec 


over 160 pages—600 illustrations 
e HOW TO BUILD A KIT 

| @ KIT CONSTRUCTION CHECK LIST 
| @e HOW NOT TO MAKE MISTAKES 
e WORKING WITH WIRE 

KITS FOR e YOUR HI-FI 

e YOUR SHOP 

e YOUR HAM SHACK 

e YOUR HOME 


Because of the wide popularity of its first Annual on kit construction, Ziff-Davis now 
offers this exciting follow-up—ELECTRONIC KITS #2! This brand-new sequel will save 
you money on hi-fi, ham radio, other electronics devices by showing you how to use 
easy-to-assemble kits! What’s more, ELECTRONIC KITS #2 features a big up-to-date 
directory of available kits, complete with specifications, prices, and manufacturers’ 
names! 

Be sure to pick up ELECTRONIC KITS #2 at your newsstand—or send for a copy, using 
the handy coupon below. Only $1.00—ELECTRONIC KITS #2 is a terrific buy! 


Pick up your copy of the exciting new Electronic Kits 
No. 2 today at your Newsstand or Radio Parts Store— 
or order by mail, using handy coupon. 


AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 


Ziff-Davis Publishing Company 

Department EW 5/9 

434 South Wabash Avenue 

Chicago 5, Illinois 

Please send me a copy of the new ELECTRONIC KITS #2. | enclose $1.00, the cost 
of KITS #2, plus 10¢ to cover mailing and handling charges. 


(Canada and Foreign, $1.25 plus 10¢ postage.) 


AAAAAAAAAAAAAAAAA 
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ta Radio, 86 N. W. 36th St., was unani- 
mously elected treasurer. 

The Guild’s board of directors will 
be made up of Shan Desjardins, owner 
of Shan the Radio Man, Inc.; Joseph H. 
Rizzo of T.V, Joe, Inc.; Elmer V. Vohs 
of ADCOF; George Peroni of Best 
Television; Mack Tittle of Keene Radio 
& Television, Inc.; and Julio W. Sera 
of Sera’s TV. 

In Texas, the wives of TEA mem- 
bers have formed a state-wide ladies’ 
auxiliary that is probably the first of 
its kind in the industry. With chapters 
now active in San Antonio, Houston, 
Dallas, and Fort Worth, the TEA 
Auxiliary officers hope to expand their 
organization to include all of the affili- 
ated cities. 

The latest roster of associations affil- 


| iated with the Texas Electronics Asso- 


ciation includes the following, all of 
which have adopted the name of 
“Texas Electronics Association’ fol- 
lowed by a city or county designation: 

Dallas: 430 Exchange Bank Bldg., 
Dallas 25; Fort Worth: 1513 West 7th 
St., Fort Worth; San Antonio: 810 
East Commerce, San Antonio; Hous- 
ton: P. O. Box 8725, Houston; Corpus 
Christi: Box 3013, Corpus Christi; Ty- 
ler: Box 3302, Station A, Tyler; Long- 
view: 504 East Methvin, Longview; 
Conroe: P. O. Box 1204, Conroe; Mid- 
land: 700 S. Main, Midland; Big 
Spring: 609 Gregg St., Big Spring; 


| Harrison County: % Fred Bohmer, 306 


a 


E. Austin, Marshall; Waco: 1712 
Franklin, Waco; Erath County: 1400 
Frey St., Stephenville; Oak Cliff: 
Wynnewood Professional Building, 
Dallas; Hale County: 508 Quincy St., 
Plainview. 

The Spring convention of TESA of 
Ohio, the Buckeye State organization, 
was held at the Commodore Perry Ho- 
tel in Toledo early in April. Again the 
gals were involved—the ETAT Ladies’ 
Auxiliary taking responsibility for the 
weekend entertainment. ETAT is the 
Electronic Technicians Association of 
Toledo. 

The Associated Radio & Television 
Servicemen, 433 S. Wabash Ave., Chi- 
cago, Ill. has leased exhibit space at 
the International Trade Fair which is 
scheduled to be held at Navy Pier in 
Chicago from July 3rd to 18th. The 
committee named to handle the vari- 
ous details of the project includes Sam 
Bellavia, John Sotor, William Siegrist, 
Jr., Anthony Mallin, and Martin Ne- 
bojsic. The over-all supervision of the 


| project will be handled by Joseph 


Ehlinger, vice-chairman of ARTS. 


| N.Y. Service Bill 


In New York State, service techni- 
cians are divided on the plan to sup- 
port a bill before the state legislature 


| that provides for TV technician “certi- 
| fication” on a voluntary basis. 


Robert Larsen, president of the Em- 


| pire State Federation of Electronic 
| Technicians Associations and also pres- 


ident of the local Radio & Television 
Technicians Guild of Long Island, has 
been urging affiliates of the State 
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Federation to support the self-licens- 
ing measure proposed by the state’s 
Attorney General. Mr. Larsen feels 
that in any event, a bill to license tech- 
nicians will be passed “with or without 
the aid of the service industry.” If for 
no other reason than to forestall un- 
fair treatment of service, then, the 
industry should have its say. 

Mr. Larsen claims that the bill cur- 
rently before the legislature will in- 
crease respect for people in TV service, 
will obtain a “little better deal for 
them on service rates and charges, and 
would raise the standards of the serv- 
ice industry as well as its income.” 

The principal objection of associa- 
tion members to the New York bill is 
that it lacks the mandatory require- 
ment that a technician must have a 
license to do consumer service work in 
the Empire State. 


Pennsylvania Crackdown 

The Federation of Radio & Televi- 
sion Service Associations of Pennsyl- 
vania, at a recent meeting, initiated a 
campaign to plug loopholes in the pres- 
ent state sales-tax law. They will rec- 
ommend stricter controls in wholesale- 
retail selling. Through its campaign, 
the Federation will endeavor to focus 
attention on three weaknesses in the 
administration of the present sales-tax 
law: 

1. Wholesalers collecting sales tax 
from retail sales at the wholesale price 
level. 2. The failure of many opera- 
tors to obtain the required sales-tax 
certificate. 3. Part-time operators who 
pay the sales tax at the wholesale 
level but collect the tax at retail 
prices. 

The members of FRTSAP hope to 
prove that, by stricter enforcement of 
the present law, the state will gain 
thousands of dollars in additional rev- 
enue and thus eliminate the need for 
an increase in the state sales and use 
taxes now being proposed by some 
legislators. 


Effects of Licensing 

The editor of “TSA News” of Michi- 
gan, Hal Chase, recently reported on 
the results achieved in Detroit from 
their license law, Ordinance 110F. 
After two days of personal investiga- 
tion, he said: 

“The success of 110F has greatly 
raised the standards of service locally. 
Better Business Bureau records show a 
great drop in complaints of about 60% 
since the passage of 110F. Here are 
the BBB figures: 1160 complaints in 
1956; 846 complaints in 1957 (enforce- 
ment of 110F started in mid-year); 
and 466 complaints in 1958. 

“Further study of these figures will 
undoubtedly reveal that, if the worst 
offenders are refused 1959 licenses, the 
1958 figure of 466 would be cut down 
to a figure too small to even consider. 
It is rumored that, in the case of one 
of these flagrant offenders, the BBB 
complaint file is so large they refuse 
to process any more complaints, re- 
garding them useless.” —30- 
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DEPENDABLE TV-RADIO BE YOUR 0 


RUN A SELF. 
Get This Modern Sturdy Tube Tester 


=| FREE 
je! 


WALTER ASHE SAYS=- 


WE NEED YOUR USED* 
EQUIPMENT RIGHT NOW! 


Today’s king size Walter Ashe “Surprise” Allowances 


prove you get the deal of a lifetime. . . if you trade now! 
*Made since 1945 


Tell us what you want...and what you mene , 
have to trade! The coupon brings our & sssiiaaiiiiaclidaa 
top “Surprise’’ Allowance on the new- > AMATEUR 
est models of famous brand equipment! 

The newest from 


Your used equipment is just like money in Collins. H 

the bank . . . only now it’s worth a lot more ae ag Roce gee 

in trade with Walter Ashe. Choose any item all the other top 

you want from the brand new 1959 Ashe . ) names. Best terms, 

catalog .. . your choice of Amateur Equip- ; always! 

ment or High Fidelity. But whether you : 

have a trade or not... you can always count 

on worthwhile savings when you “order a 

from Ashe.” Make us your “One Stop Super- | aa 

market”’ for everything in Radio, Television ee HI-FI C 

and Electronics. Our stocks of replacement a ‘a 

or original parts, receivers, transmitters, 

amplifiers and associate equipment were —_ Lsigged o  ee 

never more complete. Of course, our experi- papa Ne ng wo 

enced staff is always ready to help you and y monaural or stereo 

speed along your orders. > equipment. Ask for 
: our big “Surprise” 

Allowance. 
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for new 1959 Catalog 


New 144-page catalog ready now ... mail the coupon for your FREE 
copy! You'll find everything you need at lowest money saving prices. 
Here are the very latest in receivers, transmitters, tubes, books, test 
instruments, amplifiers and components... in stock sf wg sh ip- 
ment. Send today for your complete Radio—T V—Hi-Fi Buyers Guide 
Catalog! 


“SURPRISE TRADE-IN" COUPON 


WALTER ASHE RADIO CO. 
YOUR ONE-STOP SUPERMARKET 


CPI Atha em PCIe Ath ae Dept. R-5-59 © St. Lovis 1, Mo. In Our 37th Year 


Rush New Catalo 
Send latest lists of gusreneed Used Equipment 
f{ 7) ¢ Y | if 10 00 Rush “Surprise Trade-in” offer on my _ - 
RADIO CO. aa 


ONE STOP SUPERMARKET 
Name 


1125 Pine Street—St. Louis 1, Mo. or es 
___ State_ 


ASK ABOUT TIME PAY PLAN 
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SERVICE TuBE BUSINESS 
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Tubes _for TV-Rad 4 
cn on a eon with “Package Deal” order 
Nationally sold ZALYTRON sold ZALYTRON 
Tubes are BRAND NEW Tubes, 

e NOT USED 

e NOT REJECTS 

e NOT PULLED from equip- 


But, INVESTIGATE 
Get full details on 
now being offered 
Booklet “R” : 


Ful 
by OVOU be the 


d 
of RN 
A. TUBE CORP. 
today for new TALVTRON 220 West 42nd St., 
New York 36. N. Y 
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SYLVANIA: BETTER SYNC 
Later production of receivers using 
TV chassis 1-537-5, (or, —6) and 1-539-3 
(or —4) incorporate circuit revisions to 
"9, Rutt. improve sync stability. The receivers 
“ CBARGER | on which these changes have been in- 
Toss Helps locatpout remot! corporated begin with serial numbers 
ame) trounles irom ¢a 3 537501- and 537601-. To correct earlier 
chal schematics and to facilitate incorpora- 
tion of the changes in earlier sets with Greenlee 


where improved stability is desired, the Chassis Punches 
altered circuit is shown in Fig. 1. 
Changes are as follows: Many sizes . . . quigkly make smooth, 
R..« (1000 ohms) is changed to R : . 
S, % we . Rx; (470 ohms) is 
Tv (470 ohms, % watt) n Se . pres 
1 TROUBLES changed to Ras, (2200 ohms, % watt). plastics . . . for sockets, plugs, controls, 
ick, 


R:, (39,000 ohms) is removed. Cy (.047 meters, panel lights, etc. Easy to use, 
simply turn with wrench. Write for 


& § 


BLES a —* hee 
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TV and picture tue, a ‘ ! = 
3-gun, rounc. ted; #fd.) is changed to Cs. (.01 «fd. paper 
50 pages: fuliy, illustrates: : TBX PORTABLE STATION 
many picture ro recon . capacitor). The lead that formerly con- 
_ x Tr : . mplete portab 
Check Charts, diag nected R», to Rex. and Lu; is removed. wo gg mery 
Cywxw. is now connected to the junction 
ELIMINATES « 
Of Rae and Ra; 
SAVES TIME... GUESSWORK! gr ; 
MAKES YOU MORE VALUABLE! 
These amazing Pin-Point books are 
practical on-the-jot tools’’ for find- 
ing the cause of trouble in any TV set or 
record-changer, FAST! Index tells you where 
in set to look. Check Charts then help you 
accurately pin-point the exact trouble spot in 
minutes. Saves hours of searching and testing 
You work faster—make more money! The 
time and aggravation saved on just one job can 
pay for all 3 books! 


TRY SET FREE FOR 7 DAYS! 
SEND NO MONEY. Just mail coupon for books you 
TRIAL. After 7 days, send only the 
ooks and owe nothing If you 
ter 7 days and $3 a month, 
paid. No interest or 


accurate holes in metal, hard rubber, or 


set 


700 possi Jiterature. 


Fig. 1 shows both the old and new ee og te rye B-g 
circuit. A broken line indicates the are SRT O aeakhe 
original wiring and original component poem eb Doan Swan Sic Kk aie eae Rai “dee tena? 
that are removed. Components that are opened, ocsteee, A M or Ow 2. ee te 5 68 ie 
changed in value and new circuit wir- deal for field day, and for use as an emergence) 
station Also for conversion as Ship-to-Shore 


ing are indicated by the heavier lines. ‘ t t instruction book, antenna, all accessories 


and FL-2 Vower supply for 115 vac oper $59 50 
ation of receive . . ‘ ‘ s ' 
PHILCO RETRACE BLANKING ang TREE ELES 
When performing service on the 400 MC. AIRBORNE RADAR 


9H25 TV receivers, avoid confusion by See Se oe ee Ee 
noting that a change in production has in final stage (about 25 watts average power 
* . * % for conversion to amateur (420) or citizen's band 
resulted in circuit changes with re- me). Also ideal for use by CD units for detection of 
° low flying aircraft close by All units are new, in 
spect to the retrace suppression net- cluding all tubes: Transmitter, receiver, antennae, in 
dicator, control box everything but 2 cable as 


ina! : For. ; work and the CRT in many models. mblies, Shipping weight approx. 100 $39 50 
; Since the blanking network, N,, is no Ib fabulous buy, only veceeees . 
longer considered necessary, it has RU-17 RADIO SET 


Cc a’ ee been removed. Its connections to lugs Complete airborne set, compact and lightweight. 
, o 7, 5, 6, and 7 will then no longer be found Sane eaten an ik Mee ie Gk ee 
—— on terminal board 1. Also, where this MCW.  Iteceiver covers 198-13,950 ke. All tuning is 
‘ : done with plug-in tuning units Transmitter is VFo 
MAIL NOW! change exists, the connection of the and uses a pair of &37's in Final. RF ammeter in 
° . rp F enna ceive s stage t wit 
green wire coming from the CRT cable ee ae eke ee ees Oi, a en, Sine 
° . ts 4V ri amoto s, i) ol boxes i 
COYNE ELECTRICAL SCHOOL, Dept. 59-RT will also be changed. Instead of going ee ae, ae ai eae ade ae: ae 


| 150! W. Congress Pkwy., Chicago 7, III. to lug 6 on terminal board 1, it goes to mike, headset, and inter-unit cabling. Schematic on 


RS 
carrying charge 


Educational Book Publishing Div. 


Rush %-book PIN POINT Series for 7 days request Shpg. wt. 125 Ibs 
offer. Include ‘‘Bigger y x 
Cash price: $13.85 lug 7. kino 3 etches 


erms 0 ly $3 in 7 days: $3 monthly | - 
ual books on 7 days F REE TTRIAL. cisck eulowr, TRAV-LER: HORIZ. STABILITY RECTIFIER SPECIAL 


I 0 RECORD CHANGER TROUBLES ($3.95, plus TWO type 1616 rectifier tubes rated 5500 \ 


postage In some chassis using a 6CG7 tube Inverse. Avy. plate current: 130 ~ ‘ge 

; > ry TD eT.R (8% OF ny ‘ : LUS F ansf, rated 115 vac Pri. T 

0 conor TV TROUBLES ($5.95, plus postage) as the horizontal oscillator, it may be ee We a EA 

| TV TROUBLES ($3.95, plus postage) desired to effect some improvement in Entire kit hs 

Name a ee sync stability. The chassis involved are mit. idan sabe TGne Memcieite, es oie. 

some in the 740, 743, 744, and 775 Se ee ae ee See eee wee 

series. An improvement in stability can COMMUNICATIONS EQUIP. CO. 

343 Canal St., New York 13, N. Y. 
Phone: WOrth 6-4045 


ey ee .Zone..... State i" . e P 
f-] Check here if enclosing full price. We be achieved with a relatively minor 


| 


Saabelscaun cam aiavaues Gioenbaename change. Simply add a .047-zfd., 600- 
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volt molded capacitor: one end of this 
new component goes to the junction of 
Re, Rss (the hold control), and Ru. See 
Fig. 2. The other end goes to ground. 

After this change, it will be neces- 
sary to realign the horizontal frequen- 
cy and waveshaping coil assembly, 
Lia, to obtain the improved perform- 
ance now possible. This should be done 
in accordance with instructions in the 
service data, using an oscilloscope. If 
this data is not at hand, the oscillo- 
scope is connected, through a 10-z#fd. 
capacitor, to the junction of C; with 


HORIZ. FREQ. 


lige CcOiL ASSEMBLY 


HORIZ. OSC. 


AAAAAS 
VWWVV 


HORIZ. HOLD <@ 


ADD 


33K - 


047 pid! 
= abe 


Fig. 2 


Ra. With a picture properly tuned in, 
the horizontal-hold potentiometer con- 
trol is set to the center of its range. 
Then Liws is adjusted for correct fre- 
quency and waveshape, the latter be- 
ing the typical waveform of pulse- 
width horizontal a.f.c. circuits. The top 
slug of Liws is used to adjust for cor- 
rect frequency. The bottom slug is 
used to achieve correct waveshape. 
After this is done the picture should 
hold sync over the entire range of the 
hold control. 
EMERSON AM RADIO NOISE 

Field reports indicate that, in cer- 
tain areas where interference from 
electrical power lines is high, more 
effective line filtering is required on 
some Emerson AM radios. This can 
be obtained by placing a_ .047-xfd., 
600-volt molded, UL-approved type of 
capacitor (such as Emerson part 
#922208) directly across the power 
line within the receiver. Before this 
capacitor is added, the existing power- 
line bypass capacitor in the set should 
be removed. Keep the pigtails of the 
replacement short and dress the unit 
down and away from the antenna loop. 


MAGNAVOX HUM BAR 

Some TV receivers in the 27 series 
may exhibit a tendency to develop hum 
bars noticeable in the raster. If you 
run into this symptom, the chances for 
a quick and easy cure are good. Simply 
shunt a .01-zfd., 500-volt ceramic ca- 
pacitor across the power rectifier. 
This component has been incorporated 
in later models of the 27 series, after 
the hum bar came to notice. —30- 
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AN/ART-13 


100 WATT TRANSMITTER 


Designed to provide radio communication by 
voice, (MCW) or CW telegraphy. Class “’B’ au- 
dio modulator system capable of modulating 
the carrier at least 90% on voice or MCW. 
Incorporates automatic tuning mechanism which 
may be used to select any one of 11 frequencies, 
range 2000 KC to 18,100 KC. Frequencies 200 KC 
to 1500 KC range is provided by addition of 
oscillator 0-16/ART-13A. 

Removed from aircraft 

Less Meters 

0-16 Low frequency oscillator coil 
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LM-Frequency Meter Heterodyne, crystal 
calibrated. Modulated covering frequencies 
from 125 KC to 20,000 KC continuously. 
This equipmen* provides accuracies of .02 
per cent in the 2000 to 20,000 KC band. 
With original crystal and calibration book. 
Shipping wt. 30 Ibs. Brand new.. 

Used. Excellent 
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MP-28 MODULATOR and 28 V. DC Power 
Supply for above. Cc 14 
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ID 169/APN-12. SCOPE 
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w/conversion instr. . 
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Low-Level Clamp Modulator 


(Continued from page 61) 


power of approximately 25% of the 
peak modulated value. Not only is the 
efficiency of the final stage higher with 
this adjustment, but also there is less 
detrimental effect to the operation of 
a.v.c. systems at the receiving end. 


Transmitter Adjustments 


Any transmitter incorporating the 
design provisions previously outlined 
can be adjusted for proper operation of 
the low-level clamp modulator by fol- 
lowing the step sequence given below. 
In medium- and high-power transmit- 
ters, the customary provision should be 
made for reducing power input to the 
final during initial tuneup. 

Other than a dummy antenna load 
for the transmitter output and the 
shack receiver or a crystal detector for 
checking audio quality, no special 
equipment is required to make the nec- 
essary tuning adjustments. As in the 
case of the antenna, the dummy load 
used for tuning should be capable of 
loading the transmitter to at least 75% 
full output for best depth of modula- 
tion. 

1. With the dummy antenna con- 
nected and the clamp modulator 
switched out of the circuit (to c.w. posi- 
tion), peak up the tuning of all stages 
for maximum power output as for c.w. 
operation, making a note of the final 
amplifier plate current reading. 

2. Switch the clamp modulator into 
the circuit and observe the final am- 
plifier plate current reading (with no 
audio fed into the modulator). If this 
reading is approximately 25% of the 
maximum reading obtained in Step 1, 
no further r.f. adjustment should be 
necessary and the audio gain control 
should then be set so that sufficient 
audio is available to swing the final 
plate current to the maximum reading 
of Step 1. The audio gain control 
should then be backed off slightly and 
the transmitter is ready for operation. 

3. If the plate current reading ob- 
tained in Step 2 is greater than 25% 
detune the final grid circuit slightly to 
reduce the current to the desired 
value. This should require very little 
detuning. If, however, insufficient re- 
duction in current is obtained by only 
slight detuning, then increase the re- 
sistance setting of the driver grid resis- 
tor (R.) until the proper reading is 
obtained. If the reading is still too 
high, indications are that stray cou- 
pling exists between the exciter and 
final or that there is too great an ex- 
cess of drive available to the buffer. 
This can be reduced by lowering screen 
voltages on the exciter stage or stages. 

4. If the plate current reading ob- 
tained in Step 2 is zero, or much less 
than 25% of maximum plate current 
reading, carefully touch up the tuning 
controls to see if the desired value can 
be obtained. If the plate current is 
still far below the desired value, re- 
duce the resistance setting of the driv- 
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eee eee cess eee eererss ys 


Heavy Duty reo Trans PRI. _220 Vv 60 cyc (can be 
tapped a 115 <5 K 


o. 85 - 3 
PoweR TRANX PRI. * rt og ig wad 60 ere. Sec 
CT 300 MA (Conservati 
rd _ a Co. Body Dim 7 21 32 
5 
7 
HEAVY. buTY CHOKE. 13.7 
vi >») Mfd. by Merit. 3200 + ae 120 + - 
R T-59/CRN- 14.95 
iv. A unit Pa Model oF 7 Freq 


Hy 450 MA’ 


GLOBAR non-inductive resistor. 600 ohms its “w atts 

98 ea. 12 for 10.00 

PORTABLE AMPLIFYING MEGAPHONE Comp lete w/ 

een meg aphone and micropho istol Trip and 

*r switch additional hand micro yphone and switch 

portable tripod stand comb. amplifier 
-B 


ca ram 

FILT ER CHOKE—5HYS. ohms fe R Bil 
POT 2000 VRMS (small eee 
AMPLIFIE@? RC-6R6-A-unit line termination. 19.9 
rT RESwL A TOR—input 195-13 « 

put 115 

VERTICAL FLIGHT GYRO type ci Autopilot - 


JOBBOU OURO + 
4 BC-645 XMTR RECEIVER WITH 19.95 * 

4 TUBES 435 to S00 mc... BRAND NEW : 

* PEL101C DYNAMOTOR. ‘'* BRAND NEW S98 * 


eR IR OIA AIA AI AAI AIA IIASA 


VARIABLE CAPACITOR. Glass wget Concentric 
MMF B 6 for 1.00; 100 “or 15.00 
- 1.9 


500 ma 91 


utput 

NI 6.95—2 for 13.00 
Power SupPPLY UNIT PE- 110-B 115 i 60 ¢ 
with BC 
TEST 


© W/SO 
a EIcor. 6 Volts in-o 
WV 


TS- 545/up Echo Box 115 
w/accessories & Manual. . oe 
os &dyn Like new <} 95 
re ) 9s 
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er grid resistor (. until necessary 
plate current is obtained. Failure to 
obtain the necessary plate current at 
this point indicates insufficient drive 
to the buffer and exciter voltages or 
interstage coupling should be increased 
accordingly. 


Advantages of System 


Aside from the prime advantage of 
economy in components and space, 
which is offered by the conventional 
clamp systems described in the past 
few years, the low-level clamping sys- 
tem dissipates negligible power even 
when used to modulate transmitters 
with outputs up to the maximum legal 
limit. Other clamp tube circuits are 
quite wasteful of power, especially 
when used to modulate high-power 
amplifiers. 

An outstanding feature of this sys- 
tem is that despite its use as a low- 
level modulator, it is impossible to 
overmodulate the transmitter and 
cause sideband splatter. Another fea- 
ture is that, since the plate current of 
the buffer and final amplifier stages 
averages about half the maximum 
value required for steady input modu- 
lation (due to the character of speech 
audio), it is practical to operate these 
two stages at plate inputs of 50% 
or more above manufacturers’ ratings, 
without damage to the tubes. Thus, 
a kilowatt input can be achieved with 
smaller tubes than usual, an example 
of which is shown in Fig. 6. -—30- 


MARS SESSION FOR MAY 
HE following sessions have been sched- 
uled by MARS for the month of May. 

The First U.S. Army MARS SSB Tech- 
nical Net, Wednesdays at 9 p.m. (EDT) 
on 4030 ke. upper sideband, has listed 
the following speakers: 

May 6— “American Antarctic Com- 
munications Adventures” by Amory H. 
Waite, Jr., Project Engineer, U.S. Army 
Research & Development Lab., Fort 
Monmouth, N. J. 

May 13 — “Telemetering for Guided 
Missiles” by J. R. Popkin-Clurman, 
W2LNP, Telechrome Mfg. Corp. 

May 20 —“*The Megacoder”’ by Harry 
Kihn, Technical Staff, RCA Laboratories. 

May 27 — “Novel Tuning Methods at 
UHF & Lower Microwave Frequencies” 
by Bernard D. Nadler, Lewyt Mfg. Corp. 

The net will recess until September 


upon completion of the May series. 
* * * 


HE Air Force MARS Western Techni- 

cal Net, Sundays from 2-4 p.m. (PST) 
on 7832.5 and 3295 ke. and 143.46 
me., has listed the following speakers 
for May. 

May 3— “Organization Facilities & 
Operation of a Modern Communication 
System” by P. C. Christensen, Mackay 
Radio, San Francisco. 

May 10 — “Wide-band Microwave 
Telemetry” by Fred Barry, Equipment 
Development Div., Philco, Palo Alto. 

May 17 — “High Impedance Modu- 
lation Systems for Klystrons” by Gene 
Tallmadge, Levinthal Electronics Prod- 
ucts Inec., Palo Alto. 

May 24 — “Electronics in Medicine” 
by Dr. J. Phillip Sampson. 

ay 31 “Equipment Utilization 

and Conversion Information” by USAF 

MARS Western Technical Net Members. 
30 


May, 1959 


=(e) ) 


With These Top Feature Points! 


Maximum legal input. 
Certified for FCDA matching funds. 

@ Third and fifth order distortion products down 
in excess of 30 db. 

@ Passive grid circuit. 50 to 75 ohms input. 
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a 
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@ Circuit breaker assures protection of power supply. 


® 25 Hams to Serve You 

® Top Trades Always 

® Latest Serial Numbers 

® Nation’s Leading Lines in Stock 


for the really 


Big Signal 
I'd Recommend the 
hallicrafter’s 


HT-33A 


+80 Thun ec” Mo 


or $795.00 Ham Net. 


Free 1959 Catalog 


Jam packed with bargains — 
everything in Radio, 
Hi Fi — for Handyman, Ham, 
Experimenter or Serviceman! 


TV, and 


wrerpeeettootsetea-~l? 


LEO: Please Send 2h Free Saealeg, and Quote Top Trade 


on the HT- 33A 


! 
i 
I 
al 


Go Boers —2e Voit Dynamotor to fit in Glove - 
partment ar 7” x 33%” D—10 Ibs. In—12VDC 
Out— 400VDC "180 Mil (Constant Duty) .New $7. 9s 


i | HI-PAR BEAMS 
i | 6MS—5 Element—6 Meter Beam—Over 10DB 
gain. Proven results—63,4 
| 2M6—6 Ele ment 2 Meter tld Over 10DB 
Ibs 20 ozs 
Element 6 Meter Long 


$14.95 


John—Over 
34.95 


Ib ° 
6 Malo—6 Meter Mobile Antenna 
2 15.95 


Ha 1o- 2 Meter Mobile. 1 Ib. with Tele- 
scope . 9.95 
HEWLETT a VTVM +400A—Oper $69.95 


t OHMITE yt LOAD +0100—500 Ohms 100W. 
NEW $1.00 Ea. DOZ. $10.00 


i TS-182 RF Signal Gen. & Scope - 60 Cps 
Tubes and Schem. Good Cond. 50 Lbs $19.95 


f &c-221—Freq. Meter W/Orig. Book, Xtal $69.95 
i as SRANSTORMERS—Oe CYCLES 115V 
Se T 


i 
4 
! 
i 
i 
i 
a 
i 
i 
i 
i 
+3— 4 He i 
REX Special $s 95 
BOOVCT (150 Ma. Can draw 250 Ma t 
Sec. =3—5.0V—3A. He oa 
REX Special $5.7 i 
21—1000 VCT, Cased 
"<4" 3” 
230V i 
230V i 
—230V 
2 
i 
' 
| 
i 
5 
4 
i 
i 
i 
4 
s 


200 Ma GE 
REX Special $1.95 
—10A—10 Kv. Ins. $3.95 
Pri. Sec. 6.3V—20A—4"x4"x334”" $5.95 
Sec. 5.0—10A 4” Cube $3.95 
T-7—Sec 300V 100 Ma 12.6VCT—3A; 
12.6V—3A 5.0V—3A. Open Dt sa a ompact 
' Useful as 12 or 24V. Tra for Surplus 
Gear $2.49 


Pri. Sec. 2.5V 
Pri 
300—0 


a CHOKE—10 Hy 250 Ma. 4” Gube $1.95 

OU. CONDENSERS 
2,000VDC voc 

iMfd af oo uate °3 2 so 
6.25 


3: 30 F} = 13.95 
6.00 Full Range 
Sizes Avail. 


600VDC ooovoc 
Mfd $ .40 tiara Ss .60 
$e -80 
os 10 ve 
1.isis ” 
MINIATURE METERS 112” SQ. Original Scales 
O—100 Microamps $3.95 O—S0OO Microamps $2.95 
lt NEW. BOXED 
VARIABLE GoneeaeeEs W/SHAFTS 
2S Mmfd—( Hammar) 
35 Mmfd—(Hammar)... 
140 Mmfd— Hammar) 
t Split Stator Dual 350 “Mmfa i KV. 


2” C.R. TUBE—2AP1—New Boxed. 


a 
RADIO SUPPLY CO. 
88 Cortlandt St. 
New York 7,N. Y. 


In the Heart of New York’s Radio Row 


A 


4 


comprehensive 
home study courses in 


ELECTRONICS 
ENGINEERING 
SRO nema Rage 


Each course is written by an emi- 
nent authority in his field and 
includes the standard recognized 
textbooks. Personal and _ individual 
attention is given to the student 
through our proved method of in- 
struction. For complete informa- 
tion and a syllabus of each course, 
mail the coupon. 


Choose from among 
these complete courses 


Advanced Radio and Electronics Engineering 
Electronics Engineering 
General Radio Engineering 
Radio Servicing, Maintenance and Repair 
Television 
Television, Maintenance and Servicing 
General Technical Training 
Special Advanced Electrical Engineering Course 
for Professional Engineers Examination 
General Electrical Engineering 
Electrical Installation and Wiring 
Electrical Draftsmanship 
Circuit Mathematics 

] Electricity Supply 
Telephony 


Canadian Institute of Science & Technology Ltd. 
723 Century Bidg., 412 5th St. N.W.,Washington,D.C 
Please forward free of cost or obliga- 
tion information on your Elec- 
tronics Engineering Courses. 


Gentlemen: 


Address... . 


City 
In Canada: Canadian Institute of Science and Tech 
nology Ltd., 723 Garden Building, 263 


Adelaide St., West Toronto 1, Ontaric 
145 


GET _, SET FOR 


A 


THE FISHER 600 
EVERYTHING YOU NEED—ON 
ONE SUPERB CHASSIS 


= STEREO MASTER 


AUDIO CONTROL LESS CASE 


MASTER AUDIO CONTROL 


DUAL AMP 
$17995 


40 watts of power in Stereo cpera- 
tion, reserve peak-power 75 watts! 
Total of 12 imputs, 6 pairs for 
Stereo or oll 12 for monaural. LESS CASE 


SPECIAL! 


84” CABINET—$259.95 


Perfect for Stereo! 2 Boss Reflex Speaker Baffles, 
sliding door equipment section with room for compo- 
nents, tape recorder, turntable. Sturdy %”° wood in 
Walnut, Mahogany or Blond finish. 


SPECIAL FACTORY-TO-YOU SAVINGS ON OUR 

OWN SPEAKER ENCLOSURES AND EQUIPMENT 

CABINETS. MANY EXCLUSIVE DESIGNS. SEND FOR 
FREE BROCHURE & PRICE LIST. 


TERMS: 25< Deposit 
with order — balance 
C.0.D., F.0.B., N.Y.C. 


CUSTOMODE ELECTRONICS. core 
2174 BROADWAY NEW YORK 24 
(Near 77th St.) SU 7-2527 


MAIL ORDERS SHIPPED 
SAME DAY RECEIVED 


DON’T BUY HI-FI 


COMPONENTS, TAPE RECORDERS UNTIL YOU 
GET OUR LOW, LOW QUOTES BY RETURN 
MAIL. ALL STANDARD BRANDS IN STOCK. 


WHOLESALE CATALOG FREE 


AUDIO FAIR 


1799N Ist Ave., New York 28, N. Y. 


(Own FED 


receive messages in International Morse 


code. Communicate with operators around 
the globe. Learn at home quickly through 


“‘key’’ man, Learn how to send and 


famous Candler System. Used by best 

operators. Qualify for Amateur or Com- 

mercial License. Write for FREE BOOK. 
CANDLER SYSTEM CO.. Dept. 2-E, 
Box 9226, Denver 20, Colo., U.S.A. 


| experienced or 


Manufacturers’ 
WANA: Literature 


“TELEVISION ANALYZING" 

B&K Manufacturing Co., 3726 N. 
Southport Avenue, Chicago 13, Illinois, 
has released a book entitled “Television 
Analyzing Simplified’ by Milton S. 
Kiver. 

Priced at $1.00 and available at elec- 
tronic parts distributors or direct from 
the company, the book compares tele- 
vision servicing methods. It illustrates 
and explains the latest point-to-point, 
signal injection, direct-viewing tech- 
nique that makes it quick and easy for 
inexperienced service 
technicians to spot and correct the ex- 
act video or audio trouble in black-and- 
white and color television receivers, in- 
cluding intermittents, after tube chang- 
ing has failed. 

This new book helps show how to 
save time and work and make more 
servicing profit. 

ELECTRONICS CATALOGUE 

Philco Corporation’s Accessory Divi- 
sion, Philadelphia 34, Penna., has is- 
sued a new, 400-page 1959 electronics 
catalogue designed to provide inde- 
pendent service technicians with a com- 
plete service library for radio, auto 
radio, television, and other electronic 
products. Copies may be obtained 
through any of the firm’s distributors 
or by contacting Rayford E. Nugent, 
general manager of the division. 

Each of the catalogue’s five sections 
deals with a different group of parts 
and information, including electronic 
components and test equipment, out- 
door and indoor parts and accessories, 
phonograph and audio parts and acces- 
sories, and electronic products parts 
information and quick-reference ma- 
terial. Information is categorized into 
more than 100 groupings ranging from 
antennas to transistors. 


AUTO-RADIO CONTROLS 

Centralab, a division of Globe-Union 
Inc., 900 E. Keefe Ave., Milwaukee 1, 
Wisconsin, has just published a guide 
to its line of exact replacement auto- 
radio controls. 

This guide is designed to enable the 
service technician to quickly determine 
the proper replacement. The auto 
manufacturers are listed in alphabeti- 
cal order and each listing is broken 
down by model year. The guide, avail- 
able without charge by writing directly 
to the firm, lists the original manufac- 
turer of the radio, the model number 
and the original part number, as well 
as the replacement and its price. 
NEW TUBING 

Minnesota Mining and Manufactur- 
ing Co., Irvington Division, 900 Bush 


TV PICTURE TUBES 


At Lowest Prices 
17BP4 $10.95 21AMP4 $19.95 |, 
4 1ATP4 20.95 


10BP4 $ 7.95 
12LP4 «8.95 
14B/CP4 9.95 
16DP4 14.95 
16EP4 
16GP4 
16KP4 
16LP4 
16RP4 
| || 16WP4 
| || 16TP4 
| || 17AvP4 


21ALP4 


15.20 
1 Year Warranty 
|} Aluminized Tubes $5.00 more than above prices 
Prices include the return of an acceptable similar tube 
| under vacuum 
These tubes are manufactured from reprocessed used 
| glass bulbs All parts and materials including the 
electron gun are brand n 
ALL PRICES FOB CHICAGO, ILLINOIS. sit 
required, when old tube is not returned, refund- 
able at time of return. 250 deposit required on 
COD shipments. Old tubes must be returned pre- 
paid, Tubes shipped Rail Express. 


WRITE FOR COMPLETE LIST. 


| — PICTURE TUBE OUTLET — 


3032 MILWAUKEE AVE. 
CHICAGO 18, ILLINOIS 
Dickens 2-2048 


CRYSTAL CONTROLLED 
CONVERTERS 
POLICE @ FIRE © COMMERCIAL 


For use with 
12 V. Transistor type 
car radios— 
26-50 MC. 


$24.50 


Can be self installed in seconds. Other 
models for 152-162 MC available. Also 
complete line of conventional powered 
converters, tuners and receivers. 


A practical converter for emer- 
gency use with powered home 
or auto sets. Tuneable over 8 


MC. 26-50 MC or 
108-174 MC $13.95 
Also available in easily assembled KIT 
form $10.95. 

ORDER OR 
WRITE FOR LITERATURE TODAY 


KUHN ELECTRONICS 
20 GLENWOOD CINCINNATI 17, OHIO 


GET INTO 


ELECTRONICS 


V.T.1. 
field engineers, 
guided missiles, computers, radar and automa- 
tion. Basic and advanced courses in theory and 
laboratory. Associate degree in electronics in 29 
months. B.S. in electro ing 

ECPD accredited. G.I. approved. Graduates in all 
branches of electronics with major companies. 
Start September, February. Dorms, campus. High 
School graduate or equivalent. Catalog 


VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Indiana 


tions. 


training leads to success as technicians, 
ial in i 


For the tops in value 
and the best trade-in 
on High Fidelity equipment. 


Check with Arrow! 
ARRO W/>ttectronics INC. 


ELECTRONICS WORLD 


Avenue, St. Paul 6, Minn., announces a 
new, three-color, four-page brochure 
containing prices, tolerances, sizes, and 
application information on PTFE (poly- 
tetrafluoroethylene) tubing. It may be 
obtained by writing to the manufac- 
turer direct. 

A gate-fold chart lists electrical, 


mechanical, chemical, and thermal 
properties of the high-temperature | 


tubing, opposite a full page of purchas- 
ing information such as price, color 
packaging, and terms. 

Cross-reference and dimensional 
tolerance charts are also included. 


SHOCK MEASUREMENTS 


Columbia Research Laboratories has | 
prepared a 14-page booklet which fully | 


describes and illustrates three com- 


mercially available shock and vibration | 
measuring systems. Free copies may be | 


obtained upon request to the company, 


Bullens Lane and McDade Blvd., Wood- | 


lyn, Pennsylvania. 


The systems described are fully in- 


tegrated both in instrumentation and 
packaging and are complete systems 


featuring automatic control, self-cali- 


bration, and requiring no additional 
equipment. 


D.C. POWER SUPPLIES 

Electro Products Laboratories, 4500 
N. Ravenswood Avenue, Chicago 40, 
Ill., has announced a four-page folder 
covering the uses and specifications of 
its new dual-purpose filtered d.c. power 
supply. To obtain this folder, write to 
the company direct, attention of Mr. 
R. C. Crossley. 


The illustrated brochure features | 
tabulated information on percentage of | 


ripple, continuous maximum current 
rating, and special features for tran- 


sistor circuit servicing provided by the | 
new Model PS-2 as well as other power | 


supplies. 


POWER SUPPLY BROCHURE 


Lambda Electronics Corporation, 11- | 


11 131 St., College Point 56, N. Y., has 


released a new, 36-page catalogue con- | 


taining information and specifications 
on the company’s line of transistor- 
regulated and tube-regulated power 
supplies. It is available direct from the 
firm. 

In addition, the brochure explains 
the background of the organization’s 


“Five-Year Guarantee,” gives detailed | 


outline drawings of the equipment, and 
pictures various power supplies in use. 


CABLE ASSEMBLIES 
H. H. Buggie, Inc., Box 817, Toledo 1, 
Ohio, has released a new 12-page cata- 


logue covering standard molded-type | 
cable assemblies as well as field, spe- | 
cial, and coaxial types. Copies of the | 


brochure are available from the com- 
pany upon request. 


Thirty-four standard types are illus- 


trated utilizing common connector ends 
and standard molded terminal ends. 


Also included are three pages of tabu- 


lar reference data giving types, cable 
numbers, corona levels, and special re- 
marks. —30-- 


May, 1959 


| PLIERS 


No. 62CG illustrated ee 
Transverse Cutter / 
9 CUSHION GRIP / 


Plier handles have dipped 

plastic coating . . . permanent, comfortable, 

Heads polished and buffed to a “mirror finish”. 
All pliers available ... See Your Distributor 2 


Gives pliers @ "Feel" that inspites Craftsmanship! 


XCELITE, incorporate 


ORCHARD PARK , NEW YORK Zuality Aaud “Jools 


Canada: Charles W. Pointon, Ltd., Toronto PREFERRED BY THE EXPERTS 


OLD RADIOS 
AWAY! 


Here’s the data 
you need to fix 
F them FAST... and 
WHOLE good as new! 


DIAMOND Just look up the how-to-do-it data on that old radio 


you want to fix 


LPO 


Four times out of 5, this giant, 3%-pound, 744-page 
Ghirardi RADIO TROUBLESHOOTER’S HANDBOOK 
gives exactly the information you need to fix it in a jiffy 
Tells what is likely to be causing the trouble . . . shows 
\ 0 » fix it No useless testing. No wasted time 

_ | andbook vers practically every radio receiver model 
made by 202 manufacturers between 1925 and 1942. Using 

, even beginners can easily fix old sets which might 

cause service information is 


of \ othe se be thrown away be 
With a few simple repairs, most of these old 
ets can be made to operate perfectly for years to come 


& 
See the difference. There are twokinds | | THE ONLY GUIDE OF ITS KIND! 
of diamond needles. One has the whole Cuts service time in half! 
diamond, 2/3 embedded in its metal neluded are common trouble symptoms an 
holder; the other has a mere chip, | | tna record changers: Airline. Apex, A in A ater Ki 


Bosch, Brunswick, Clarion, 


welded on with all the diamond chip | | vada. G-£, Koister, Majestic, Motorola, Phileo, 


on, Stromberg and dozens more 


visible. Since it is possible for heat or Includes undred of pages of invaluable tube and com 


ponent data, service short cuts, etc, 


gas to cause bubbles when the welding 
is done, it is also possible for the slight- ef hone dig AB myn ae 
est jar to break off the chip. The rk 16, N.Y. 


Send Ghirardi’s RADIO TROUBLESHOOTER’S 


guaranteed whole diamond in Duo- HANDBOOK for 10-day free examination. If I de 


yok, I will then remit the full price o 
post 


tone’s Needle “that remembers”’ can’t OS Se ees St ae ein toe 
break off! Hand polished! Hand set! jsegald ane ewe sun nemins. CANE! Seat £5 
Free warning when it’s worn! 4 ways th money refunde 

better! DDRESS 


t Ad j CITY, ZONE, STATE 
D U Oo 0] E KEYPORT, N. B OUTSIDE U.S.A.—Price $7.00 cash with order only. 
' M 4 


In Canada — Charles W. Pointon. Ltd., Toronto oney back if book is n 10 days 


y 
wi 
N 
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TRANSMITTER 


400 Watt, T-4/FRC, 
2 to 18 MC; A-l, 
A-2 & A-3 emission; 

tal Control. Uses Plug in Coil Sets & Tubes: 
Pitty 4/807, 2/866, 3/6V6, 5G. & 1/VR-105. Size: 


12% x 60%” adh Wt. 300 Ibs 
Ew: $225.00—USED: $175.00 


UHF CONVERTER 


100 to 225 MC Western Electric 
FM Converter. Plug in Unit. 


Covers Freq. 100 te 225 MC 
with 30 MC resultant freq., & 
tuneable dial. AFC + or 
= using 1/6)4 & 1/5670 
ubes. Voltage required 150 
VDC 6.3 VAC. Shielded in cast aluminum. Size: 7'%4 
x 6% x 94%2”"—AM-913/TRC... ..New: $34.95 
SPEAKER DRIVER UNIT 
25 Watt 15 Ohm—5” x 4%” with 1% x 24” Mtg. Nip- 
ple. wesnensied ou: 30B—No. MX 1054/U. 
Prices.... $12.95 Each—Or, 2 for $25.00 
RECEIVERS: 


large illum. 


BC-652 REC.—AM 2 to 6 MC; 2 Bands, 
output 


and Volume Controls; 


dial, AVC, MVC, AVC 

jack for phone or speaker on front panel. {1 Tubes, Rec. 
a 1/128G7, 2/12K8, age 1/12C8, 1/12SR7, 
1/6Y6G ; Calibrator sect.: 1/6K8, 1/12SR7. Voltage re- 
quired: 12 VDC & 172 voc 138 MA 

Size: 72 x 14 x 12”. Price USED: $19.95 
Plug for rear of BC-652 Receiver acseesn 1.50 
DM-40 Dynamotor—i2 Volt—U: $1.95..NEW: 2.95 
ARB-RECEIVER—1!90 to 9050 KC USED: 18.95 


Receivers BC-453, 454, 455, 1206, 229, 312, 348, and 
many, many more in stock. See our New Catalog F-59! 


BC-638 FREQUENCY METER 
Freq. coverage 100 to 156 MC, erystal control on 4 pre- 
set channels, magic eye & variable tuning. Used w/ 
SCR-522, BC-639, & other sets. Operates from 115 V 
60 eyele, provisions for batt. operation. 19” rack panel 
mounting. 7” H x 9” D. Also has modulation. 
re USED: $16.95 


RADAR SETS—OSCILLOSCOPES: 
AN/APS-4 Radar Set—3 CM -..+--New: $ 69.50 
AN/APS-3 Radar Set—3 CM -New: 150.00 
1D-169B /APN-I2 INDICATOR: Used with various types 
of Radar Sets for indication of incoming signals. Can 
be converted to a monitoring unit or test oscilloscope. 
Has vertical, horizontal, focus, sweep & intensity con- 
trols. Antenna change-over motor using small type 
coaxial connectors. Tubes: 5/12AU7, ead 1/6AS6, 
1/6AQ5, . Operates from 115 V 400- 
1000 cycle & 24 VDC. :§2a92 16". Wt: 
Ibs. Complete w/tubes & sehematic. Also has 50K 
ohm Helipot aw te BC-929 only later model)— 
Price USED: $12.95 


POWER SUPPLIES * © DYNAMOTORS: 


PE-120 Power Supply F /BC-659, BC-620.Re-New: $ 7.95 
AC Power Supply F /BC-603-68: 
it: $10.00—Wired: 14.95 
PE-237 Power Supply F /BC-1306.. Used: 14.95 
cD- ~yt Vibrator Pae—i2 VDC/300 VDC 
. : 7.95 
DM. 34 Dynamotor |. Used: $2.95—Re-New: 7.95 
DM-35 Dynamotor . Used: $7.95—Re-New: 9.95 


KEYERS, TELEPHONES, HEADSETS, MICS. 


TS-9 Handset Used: $2.95—New: $ . 95 
TS-13 Handset, ‘w/PL- -55 & PL-68.U: $2.95—N: 

T-17 Microphone Used: $3.95—New: H 93 
CM-1-SC Hand Carbon Mic.—Mobile type..New: 6.95 
EE-8 Field Telephones. Used: $12.95—Recond.: 16.95 
BD-71 Switehboard—6 Line U: $14.95—New: 24.95 
BD-72 Switehboard—i2 line...U: $24.95—New: 34.95 
RM-29 Control Unit New: $6.95—W/Handset 8.95 
RM-52 Control Unit (Pateh Found.) U:$1.95—N.: 2.95 
H-16/U Headset—8000 ohm U: $1.95—New: 2.95 
HS-33 Headset—300 ohm U:$4.95—New: 7.95 
TG-34 Keyer F/Code Practice Re-New: 22.95 


Code Practice Tapes, inked Paper—I5 to va 16.95 


$4950 


COLLINS ART-13 
TRANSMITTER 


2 TO 18.1 MC—100 WATT—PHONE, CW, MCW 


The most desired Set on the surplus market—Easily 
converted to 10 Meters (See Surplus Conversion Manual 
No. 2—$2.50). Automatic Tuning for selection of 11 
Channels in the Freq. Range. Tube Line-Up: 
2/1625, 1/12837, 2/6V6, 2/811, 
- AC Power Supply requirements: 
A, 400 VDC/225 MA & 1250 VDC/250 MA. Size: 
23% x 16 x 11%. Wt.: 70 Ibs. Price, USED: $49.50 
Price—Same as ‘Above—exeept. Less Tubes. . . 30.00 
DY-12/ART-13 24 V. Dyn. w/Filter & Relays—U: 12.95 


LARGEST VARIETY of SURPLUS 
EVER OFFERED! See CATALOG F-59! 


New Catalog F-59 now in the mail. If you did not re- 
— ~ gma write! Items previously advertised still 
in stock! 


Address Dept. RN @ All Prices F.0.B., Lima, sale. 


Minimum Order $5.00, & 25% Deposit on ail c.0.D 


FAIR RADIO SALES 


132 SOUTH MAIN ST. e LIMA, OHIO 
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REMOTE “ON-OFF” FOR TV 

New Products Company, 5305 Chi- 
cago Ave., Minneapolis 17, Minn. is 
currently marketing an inexpensive 
“on-off” control unit which is designed 
to provide remote operation of any TV 
or radio receiver. 

Tradenamed “Sound-Off,” the new 
device is housed in a case made from 
Eastman Tenite Butyrate which will 
withstand years of use, and even abuse, 
without breaking. The 3-position re- 
mote switch allows tuning to full vol- 
ume, half-volume, or no volume. 

The unit comes with 25 feet of 3- 
conductor connecting wire plus alliga- 
tor clips for the immediate installation 
of the device without tools or solder- 
ing. Each “Sound-Off” is packed in an 
individual carton with 12 units com- 
prising a “master carton’’ lot. 

Write the manufacturer for 
tional details and prices. 

ANTENNA MOUNT 

Vokar Products, Inc., 201 Catherine, 
Ann Arbor, Mich. is now offering a 
new, all-steel “Fast Mount” antenna 
holder which is claimed to cut installa- 
tion time drastically. 

According to the company, no special 
tools are required and one man can 


addi- 


handle the job. No guy wires are 
needed for standard antennas and the 
unit will mount anywhere on the roof, 
irrespective of pitch. 

The mount, designed by a service 
technician for service technicians, is 
weather resistant and will not rust or 
stain shingles. For further information 
or a data sheet on this new TV acces- 


sory, write the manufacturer direct. 
“GLOBE PATCHER" 
Globe Electronics, Inc., 3417 W. 


Broadway, Council Bluffs, Iowa is now 
marketing a patching unit which is de- 
signed for use with DSB, SSB, or AM 
rigs. 

The Model PH-1 “Globe Patcher” 
provides switchable selection of 500-, 
8-, or 3.2-ohm speaker terminal connec- 
tions without need for an additional 
transformer. The unit is easy to install 
and operate—requiring only 9” x 534” x 
15g” space for its neat steel cabinet. 


The device operates automatic voice 
control on sideband or push-to-talk on 
AM—thanks to the hybrid system de- 
sign. There is manual control for com- 
pensation of line unbalance and stand- 


by switch which permits placing the 
land-line call without energizing the 
transmitter. 

There are separate gain controls for 
receiver and transmitter to permit 
proper adjustment and balance. Shield- 
ing and r.f. bypass elminates r.f. feed- 
back. The unit is supplied with all of 
the necessary connectors for either 
sideband or AM. 

Write the manufacturer direct for 
a data sheet on this we unit. 

AMATEUR ‘BEAM ROTATOR 

Moran Products Company, 2925 East 
55th St., Cleveland 27, Ohio has an- 
nounced a new low-cost rotator for 
amateur beam antennas which is being 
marketed as the HM 120 “Powerotor.” 

The HM 120 is offered as a complete 
package with control unit, rotator unit, 
and thrust bearing. The metal control 
cabinet is finished in grey and features 
a constant-indicating compass pointer 
which shows antenna direction when 
the control unit is switched on. The an- 
tenna is rotated by turning the center 
knob on the control unit either left or 
right. The rotator operates on 60-cycle, 
117-volt a.c. 

The rotator and thrust bearing can 
be tower or mast mounted. Total 


weight of these two components is 12 
pounds. These units may be mounted 
on any mast up to 1%” diameter and 
will hold any antenna mast up to 1%” 
diameter or 50 pounds weight. Steel 
worm gears keep the antenna locked in 
position so it cannot drift or coast. 


ELECTRONICS WORLD 


Get. top performance 
from your hi-fi system 


with this complete 


STEREO-MONOPHONIC 


TEST RECORD 


produced by the editors of 
ELECTRONICS WORLD 


(formerly RADIO & TY NEWS ) 


As a man who is seriously interested in hi-fi, you will certainly 
want to be among the first to take advantage of this new and 
important test record. It will enable you to know your system 
inside-out. As a result, your listening enjoyment will be even 


greater than ever before. 


Here are some of the questions 
this record will answer for you! 


Y How good is my stylus? Is it worn? 
Will it damage my records? 

eo What about my stereo cartridge? 
Does it have enough vertical compli- 
ance so that it won’t ruin my expen- 
sive stereo records? 

of Is my turntable running at the right 
speed? Is it free of rumble, wow, and 
flutter? 

Y What sort of standing waves do I get 
in my listening room? 
Are my speakers hooked up cor- 
rectly? Are they phased properly, 
and is the correct speaker connected 
to the right stereo channel? 
How perfectly is my system 
equalized? 

oe What about separation? Is it 
adequate? 


You'll get on-the-spot answers to these 
and many other questions when you 
use this stereo-monophonic test record. 
It’s the most complete test record of its 
kind—contains the widest range of es- 
sential check-points ever incorporated 
into one test disc! And, best of all, you 
need no expensive test equipment when 
you use this record! Just listen and get 
the thorough results you want — all 
checks can be made by ear! 

You can immediately see the extraor- 
dinary 2-way value you get from this 
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special test record. First, it guides you 
in evaluating the quality of reproduc- 
tion your equipment now produces. 
Second, it specifies the adjustments 
necessary to get the best recorded 
sound you have ever heard! Add up 
the advantages! Check the special 
low-price! This is the value of the 
year for everyone who owns a hi-fi 
monophonic or stereo system! 


Special to 
our readers 
for only... 


Special Features of ELECTRONICS WORLD 
7” Stereo-Monophonic Test Record 

e Four bands for stereo checks only— 
plus three bands for checking stereo 
or monophonic equipment! 

@ Non-breakable! 

@ Made of top-quality virgin vinyl for 
long wear! 

@ Specially-reinforced center resists 
warping! 

© Delivered in special polyethylene en- 
velope—dust and dirt are sealed out! 

@ Fully guaranteed! 


Supply limited—Order your Test Record for just $1 now! 


This stereo-monophonic test record 
has been produced as a service for 
readers of Electronics World. It will 
only be sold to you by mail, at the 
special reader-price of just $1. You 
can be sure that it comes as close to 
perfection as is humanly possible, be- 
cause the editors of Electronics World 
have poured their accumulated know- 


Please send me 
a 


Name - 


Be 


City 


how into this project for a period of 
many, many months. But the supply 
is limited, so it will have to be first- 
come, first-served! Avoid disappoint- 


ment—place your order right now. 
Fill in and mail the coupon, together 
with your check ($1 per record) 
today! 


test records at $1 each. My check (or money order) 
is enclosed. | understand that you will pay the postage and 
that each record is fully guaranteed. 


Please print 


LIMA, OHIO 


132 SOUTH MAIN ST 
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BRAND NEW MOBILE DYNAMOTORS 
MADE BY EICOR—SMALL SIZE 
input 12 Volts. Output 400V 180Ma Cont. $6 95 

Duty. 250 Mil. Int. Duty . 


input 12V Output 440 V. 200 Ma Cont. $8 95 
a2] ow Output 428v. 4 375 Ma int. Duty. Y 

wv 
Line New $5.95 


ed Order $3.00—25% with Order—F.0.8. New York 


HEADPHONES 
Brand new Murdock phones. Hi-impedance 10,000 
ohm, with standard phone. $2.95 


POWER TRANSFORMER 


Pri. 110V. 60 J pee. 300-0-300 > ge A Ma. 


12 Voit CT @ Voits 
~ $2. 50 


Sv @ 2 Amps/ Replacement Transf. for 
BC 342 Rec. (also for 24V. Use)... 
Pri. 115V. Secs. 320-0-320V. @ iso $2. 95 
Ma. SV. @ 2 Amos 6.3V. @ 3 Amp 
Pri. 115 or 230V. Secs 450-0-450. a $5 95 
250 Ma. SV. @ 3 Amops.6.3V. @ B Amps . 
Write for quantity prices 


‘FILAMENT TRANSFORMERS 


Prim. 118V. 60 cy. See. 63V. @ 20 8 BQ 
60 a Sec | 

| 

| 

| 

} 

| 


Amos. H-414”" x W-4" «x -@~a 
Primary 110V 

A 0,000 Vv oo Sones , $3. 95 
6. 3 . 


@i mops. ins 
2 for $7.50 
Pri. 115 V. or 230 V. 6O cy. sec. 


’ $1.50 


Primary “pg 4 aroite 60 cycle Seco 
v. 


2 Vv. 10 10.000 
Suitable Ay parr “of 866 tubes 


CHOKE—FULLY CASED 


4 HENRY 80 y (unchioidea) 


RAND NEW OIL CONDENSERS | 


2M™FD 600 VDC so 4 MFD 1500 VDC 1.98 
3 MFO GOO VDC .60 amFo 2000 VDC 8s 
4MFD 600 VDC .75 2mF 00 VDC 1.50 
S™mFOD 9 VDC .80 4 MFD 2000 VDC 3.50 
6MFD 6UU YLDC .65 6 MFO 2000 VDC 4.95 
SMFOD 600 VDC .95 8 MFD 2000 VDC 5.95 
10MFD 600 VDC 1.19 2 MFD 2500 VDC 2.50 
12 MFD 400 VDC 1.50 im s000 VIE 85 
3x8 (24 MFD) 2 MFD 3000 VDC 3.50 
600 VD 2.50 4 MFO 3000 VDC 6.95 
1 MFD 1000 VDC .60 1 MFD 4000 VDC 3.25 | 
2MFO 1000 VDC .8s : pod 4000 pA d Me 4 | 
4 MFD 1000 VD ° 4000 VD | 
S MFD 1000 VDC 1.85 | 1 MED 7500 VDC 6.95 
10 MFD 1000 VDC 2.50 | -§ MEO 7500 VDC 2.98 
=e o 1 MFD 12,500 ” 24.95 
12 MFO 1000 VDC 2.95 
: 1 MFD 15.000 ” 34.50 
415 MFD 1000 VDC 3.50 | o2 mFD 15.000 ” 3.50 
1 MFO 1200 VDC .45 1 MFD 25.000 ” 49.50 
1 MFD 1500 VDC .75 10 MFO 330 AC. 1.95 
2 MFD 1500 VDC 1.10 IS MFD 440 AC. 2.80 


REDMOND BLOWER 


110V. 60 cyc. .3 Amp. 1600 Rpm. 33%” $1 95 
Blower wheei—Outiet 2” Diameter. oe s 
for $15.00 
RELAYS 
gates ory 110 V. AC. DPST ..... ea. $1.35 
OV. AC 4PDT 10 amp 2 50 
ea. ‘ 


anaes 
Tain Telephone Type 11,300 ohm coil 
DPOT cont. 10 amp 125V. Sens. 4MA.ea. 
Hermetically Sealed Relay Coil 110V 25 
60 cy SPDT Contacts 5 Amps ° 
Sigma Sens, Plug-in H. S. 16,000 pkey 
i mil. +1 pole SPDT, +2 pole SPST. ea. 


$3.95 
- $1.50 
$1.95 


6 Voit DC DPDOT H.S. .. ww cee ennee ea. 99c 
s —— OPOT OC Relay .......... ». $1.35 
Piug in Relay & A 10,000 onm $2 50 
4 CS eer s 
G.€. Relay control, contains 8000 chm 
relay, sensitivity 2 miis 10 for $9.25. ea $1. 10 
SIGMA SF relay—16,000 ohm dual 8000 $3. 95 
ohm. SPDT S00 Micro sens oes 


MINIATURE MICROAMMETER 


114%” Square 0-100 Micro. Suttable for grid dip- 
ter 


per field strength, S$ me 95 
A BARGAIN AT... cee scncccccces ea. . 
114” Square. 95 
Ce ee ee a ea. s 


PANEL METERS 
-. WESTINGHOUSE, W.E.. 
2” METERS 
0-50 Micro (0-5 
scale 


SIMPSON, etc. 


3.5 K 
4KvV 7 
0-SO Micro ...... unning Time Mete: 
0-1 mil DC 0-9, Ry 9 ~~ tiov. 
(0-342 KV scale).3.95 Oe re | 


MISCELLANEOUS SPECIALS 


SPERTI VACUUM SWITCH.-CYS24163 Replace- 
ment in Antenna Unit ART13. 

MEW, BOXED ........- 2 eeseces ea. $2.95 
N.E. S1 NEON LAMPS, Box of 10.....ea. $1.00 
36 OHM SO Watt Giobar Non-ind.Res. ...60¢ 

2 for $1.00 

3-12 MMF Erie Ceramic Trimmers......... 1¢ 
oem 6’ phone cord for Standard 

ereveescosesccerecceceesese 3s¢ 
UTC OUNCER SRans, Pri. 100 ohm 
Sec. 125,000 ohm. ideal oe mike 59c 
or phone patch—2 for $1.00......... ea. 
CUTLER-HAMMER Tood.e rewire .. 29¢ 


SPOT (ST42D) 4 for $1 
Write for quantity vat oe on all PEST. “items 


& W. Broadway, New York 7,4. Y., WO-2-5439 139 | 


@GMU OUVPCILALC——feuui ine Vily vw AMS 


154” space for its neat steel cabinet. 


Full details on the “Powerotor” will 
be supplied by the manufacturer on 


request. 


DUMMY LOAD 

Barker & Williamson, Inc., Bristol, 
Penna, has announced the availability 
of a versatile dummy load device which 
has been especially designed for off-air 
transmitter tests by labs, in the ham 
shack, or service shops. 

The unit, tradenamed the “Match- 
master,” consists of a dummy load with 


direct-reading r.f. wattmeter and stand- 
ing-wave-ratio bridge. It is suitable for 
applications where adjustment of radio 
transmitter power output must be 
checked before going on the air as well 
as other uses. 

The device is housed 
finished cabinet measuring 6” x 


in a gray- 
8” x . 


DIAGRAMS FOR OLD SETS 

Supreme Publications, 1760 Balsam 
Road, Highland Park, Ill. has an- 
nounced that it is now able to supply 
diagrams and service data on radio re- 
ceivers going as far back as 1927. 

This information is currently avail- 
able in two forms—as bound copies 
covering specific years or as individual 
schematics at 40 cents each. The years 
covered are 1926 through 1948 with 
newer set schematics also available if 
required. 

A 48-page “Master Index” which 
lists all available radio and TV ma- 
terial can be obtained from the publish- 
er for 25 cents. 


NEW HEATH SCOPE 
Heath Company, Benton Harbor, 
Michigan has added the Model OR-1 


five-inch d.c. oscilloscope to its line of 
assemble-it-yourself test instruments. 

The circuit features identical d.c.- 
coupled vertical and horizontal ampli- 


o 


FOVa eee Cee. ea es -_--~-~—S—-—~—~“<~;7;732«37> ' mre 


position so it cannot drift or coast. 
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fiers, a 5ADP2 flat-face cathode-ray 
tube, and edge-lighted graticule. The 
transformer-operated power supply 
employs silicon diodes in full-wave 
voltage doubler circuits for “B+” and 
bias supplies. Critical voltages are 
regulated by gas-filled VR tubes. Both 
vertical and horizontal channels fea- 
ture d.c. to 200,000 cps bandwidth (1 
db point) and a sensitivity of .1 volt 
peak-to-peak/cm. (uncalibrated). 

The scope is suitable for use as a 
read-out indicator in computer appli- 
cations, in industrial testing, audio de- 
velopment work, and general utility 
usage. Normal frequency coverage is 
from 5 to 50,000 cps in four overlap- 
ping ranges. 


TRANSISTOR TRANSFORMERS 

Microtran Company, Inc., 145 E. 
Mineola Ave., Valley Stream, N. Y. has 
added five new microminiature transis- 
tor transformers to its catalogue line. 

The new units are available in open 
frame construction with standard chan- 
nel or plug-in tab mounting channel. 
The transformers measure less than % 
cubic inch and weigh approximately 
4% oths of an ounce. Impedance ranges 
are designed to meet the requirements 
of many new transistors. 

A 24-page catalogue carrying speci- 
fications on these new transformers is 
available on request. 

MICROMINIATURE RELAY 

Kurman Electric Company, 191 New- 
el Street, Brooklyn 22, New York has 
recently introduced a new microminia- 
ture relay as its Model KX. 

The new unit measures .4” wide x .8” 
long x .875” high. Operating tempera- 


ture range is from —65 degrees C to 
+125 degrees C. Sensitivity is 200-250 
milliwatts. The new model is offered in 
three different header combinations. 
The relay will withstand shock tests of 
50 G’s; vibration frequency of 20 to 
2000 cps at 20 G’s. Coil resistance is up 
to 10,000 ohms maximum and contact 
resistance is .020 ohm maximum. 

Detailed information and prices will 
be supplied by the manufacturer on 
request. 


TRANSISTOR CONVERTERS 

Freed Transformer Company, Inc., 
1773 Weirfield St., Brooklyn 27, N. Y. 
is now offering a complete line of static 
d.c.-to-d.c. transistor converters as 
stock items. 

The new units are designed and con- 
structed for quiet, maintenance-free 
operation and long-life service. They 
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feature high power-to-weight ratio and 
arc-free operation. They are available 
with from 6 to 26 volt battery input 
with output voltages ranging from 150 
to 600 volts d.c. 

Further information on this new line, 
as well as details on custom units the 
company is prepared to design, is avail- 
able from the manufacturer direct. 

PHILCO TUBE TESTER 

The Accessory Division of Philco 
Corporation, Philadelphia, Pa. has just 
released a new 
tube tester which 
has been desig- 
nated the Model 
9200. 

The new in- 
strument tests 
cathode emission, 
checks for shorts 
and leakage be- 
tween elements, 
shorts and leak- 
age in cathodes, and continuity in the 
heater circuit as well as of internal 
connection between base pins. 

Each section of multi-purpose and 
multiple-section tubes is tested indi- 
vidually. 

The roll chart covers all tubes 
commonly encountered in today’s elec- 
tronic equipment—including 1959 pro- 
duction. Numerous additional seldom- 
used tubes are covered in a supplement 

including many foreign types now 
appearing in the USS. 

New roll charts will be prepared 


periodicatly and will be available at 
nominal cost from the firm’s distribu- 
tors. 

CITIZENS BAND GEAR 

Electronics Design Company, 400 
East Cornell, Enid, Oklahoma has an- 
nounced production of a new and com- 
pact two-way radio unit for the Citi- 
zens Band and the CAP Band. 

The EDCO Model 100 measures 11” 
wide, 10” deep, and 11” high, including 
handle, and weighs 15 pounds. It is 
being offered with either a.c. power 
supply or 6/12 volt and 117-volt power, 
as required by the user. Power output 
is 5 to 6 watts and output impedance is 
50 ohms nominal. Either dynamic or 
carbon microphone may be used. The 
unit is supplied without microphone or 
antenna but comes with crystal and 
one a.c..and one d.c. power cable. The 
receiver and transmitter sections each 
employ seven tubes. 

A data sheet on this new equipment 
is available from the company. Write 
the firm at P.O. Box 401 for further de- 
tails and prices. 

100-WATT TRANSLATOR 

Adler Electronics, Inc., One LeFevre 
Lane, New Rochelle, N. Y. is now offer- 
ing a new 100-watt TV translator for 
u.h.f. service. 

The Type RA-7 is intended for use by 
those communities for which the stand- 
ard 10-watt units are inadequate. The 


translator provides 100 watts — 


(Continued on page 152) 


IF YOU PRIZE IT... KRYLON-IZE IT! 


Completely seals electronic 
parts with no delay 


CRYSTAL-CLEAR 
ACRYLIC SPRAY 


Radio, TV and hi-fi equipment need Krylon 
Crystal-Clear, the protective coating with 
high dielectric strength and weatherproof 
qualities that seal the surface indefinitely. 

e Prevents corona in high voltage section 

e Keeps lead-in connections tight 

e Prevents rusting and pitting of antenna 

e Goes on in seconds—DRIES IN MINUTES 


At your favorite radio-TV repair shop. 


Use Krylon Spray Paints (22 colors) for 
quick, easy, professional touch-up jobs 


IF YOU PRIZE IT... KRYLON-IZE IT! 


Now you can benefit and save money with Supreme 


Wew SUPREME 1959 Radio Manual 


EW MANUAL 


Be prepared to repair 
quickly all new 1959 radio 
sets. In this big volume vou 
have easy-to-use, large sche- 
matics, needed alignment 
data, printed circuits views, 
parts lists, voltage values, 
information on_ transistors, 
hints, location of trimmers, 
and dial stringing, for almost 
every 1959 radio. Includes 
auto radios, stereo, portables, 
and all types and eed of 


size, 8% x 11”; oF 


amazing scoop of 1959. This one giant volume has all 
the service data you need on all recent radio sets. A 
full year of models of all popular makes, home and 
auto sets, portable radios, stereo, combinations, all 
included. The full price for this mammoth 1959 
manual is only $2.50, nothing else to buy for a whole 
year. Other popular Supreme radio service volumes 
for previous years (mostly at $2) are described be- 
low. Separate TV manuals are listed at right. 


SUPREME RADIO MANUALS FOR PREVIOUS YEARS 
Use Supreme manuals to repair all radios faster, 


easier; save time and make more money. Here is 
your lowest-priced service data. Covers all years, 
from 1926-38 to 1959 models, in 18 volumes. Used by 
174,000 shrewd servicemen. Most volumes only $2 


each, see coupon. Average volume 190 large pages, 
8% x 11 inches. Quality printing, easy to use, manual- 


style binding. Amazing values. Be wise, use these 


SUPREME TELEVISION SERIES 


Here is your complete source of TV service 
data at lowest prices. Supreme manuals at 
only $3 each are amazing bargains and defy 
competition. Each annual manual covers a 
whole year of models, using original factory 
material. Include giant double-spread circuits 
and blueprints, alignment procedure, wave- 
forms, voltage charts, factory revisions, and 
helpful service hints. Select volumes from list 
below and send 
no-risk coupon. 


1959 TV Manual, 
1958 TV Manual, 
1957 Early TV, 
1957 Late TV, 
1956 TV Manual, 
1955 Early TV, 
1955 Late TV, 
1954 TV Manual, 
1953 TV Manual, 
1952 TV Manual, 
1951 TV Manual, 
1949 TV Manual, 
1948 TV Manual, 


manuals to get all needed dia- 
grams, voltages, alignment 


NO-RISK TRIAL ORDER COUPON 


facts, and service hints, at the 
smallest cost. See your jobber 


or send no-risk trial coupon.> rp a el 


SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL. 


MOST-OFTEN-NEEDED 
$2.50 


Rush today TV manuals checked (% below and 


binding. Price, only 


Radio manuals at left. Satisfaction guaranteed 


New 1959 Television Servicing Manual, only. . . $3. 
1958 Television Manual, $3. () Early 1957 TV, $3. 
© 1956 TV Manual, $3. 


3) 

(J 1958 Radio Diagrams, $2.50 
©) 1957 Radie Manual, 

© 1956 Radio Diagrams, $2.50 
© 1955 Radio Manual, only $2 | 0 


ual style, sturdy 
TELEVISION SERVICING COURSE 
Let this new course help you in TV servicing. Amazing 


bargain, complete only $3, full price for all lessons. O 1954 Additional 1957 TV, $3. 
Giant in size, mammoth in scope, topics just like a § & 1953 These annual } Early er TV. $3. Cl Additional 1955 TV, $3. 
$200.00 correspondence cours® Lessons on picture 1 RADIO volumes | "ee 
faults, circuits, adjustments, short-cuts, UHF, hints, £ © (252 \ 2 specially priced | 1984 TV, $3. C1953 TV, $3. C1952 TV, $3. 
alignment facts, antenna problems, trouble-— 8 . . se at only $950| O) 1951 Television Manual, $3. C) 1949 Tv. $3. 
shooting, how to use test equipment, fault-find- i949 each... | O 1948 Tv, $3. ( 1957-58 RCA TV Manual, $1.50 
ing hints, picture analysis. Special, only..... = 1948 THIS GROUP | 0 New Television Servicing Course, complete... . . $3. 
~y * > / ; i oo ONLY | OI am enclosing $.......... Send postpaid. 
i] 
0 Send C.0.D. I am enclosing $...... deposit. 
- A [ t —w © 1942 $ | 
Supreme Fublications a ae oe 
. , © 1940 F scvcscddscscccdesedsscsacesess oecdensces 
Sold by All Leading Parts Jobbers © 1926-1938 Manual, $2.50 
" Fl Radio & TV Master INDEX, 25¢ 1 Address: ......se000 siaveatadsenneaewauananaans 
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A POWER SUPPLY 
CReL ae KIT BARGAIN! 


trsmary 115V, 60 Cy. Sec., 400-0-400 V. 

6.3 VCT @ 4 Amp., $5 VCT @ 2 
ele pius 6 Bed 200 Ma chokes and 
two 8 Mfd. 600 oil condensers... . Kit 
DC Power Supply Kit 24 VOC—2 amp output . 


BUYS ... RELAYS ... BUYS 


Amp 00. 
$1. 50 


110 VA SIGMA 41F, 
Zeer, Ward s3.25 | 24VACor6vDC $1.49 
Bur PST hvy dty 2.38 | pt a _— 
Set pss’ -'0058 | esac oo 
1.79 16,000-ohm plate 
ae 3 DPDT pius — in @ %/ Ma. 1A 
10 amp contact 


Pin Pha hy $3.95 
AYS 


LARGE STOCK AC, DC REL 
kkk keke Solenoids tke 


115V 60 Cyc cont duty rt Sy pull... each $5.50 
fo 0.00) 
24V & 230Vv SORENG IN STOCK! 


STEPPING RELAYS 
Resettabie type. 3 oe Ze McELROY 
pos, 24 VDC $8.95 
2 deck, 44° pos, co soos | TAPE PULLER 
S deck, 23 pos, no reset 
11SV 
s 
16 deck, 22 Pos. $22.50 Ac-DC. . $8. 95 
CHOKES | ~ Signal, Sas 
FULLY CASED | hones 
6 hy, 100 Ma. .$1.09 Hi- rapes dance Dua 
8 hy, 100 Ma 1.49 Headset, complete w/ 
8 hy, 200 ma 1.89 headband & Cord. Used 
10 hy, 150 Ma 2.19 | —terrific Value $1. 19 
20 Hy, 300 Ma 8.95 | Per Set . 
22 hy, 100 Ma. 2.59 "2 for $3. 25 
xekkee Transformers xxxxxx | 
] ALL WITH 110 VOLT PRIMARY j | 
6.3 V FILAMENT eee $1.89 
Amp s - 2.29 | 
» ia 
- 3.2 | 


1/2 INCH DUAL FREQUENCY METER! 
J8T model. 
and 400-cyc. 


15-FHAC indicates at 60-cyc. 
Used as frequency 


standard. 


SCOOP! RG-8/U CO-AX CABLE 
S2-ohm impedance, 100-ft. length $6.75 
RG-S9A (72-ohm) with male and female 
connectors. S0-ft. coils $2.45 


OIL CONDENSER BARGAINS, 


[SPECIAL!! 3x8 mid S00 VOC.......... $2.95 
Z Mia 600 VDC .45 5 Mfd 1500 VDC $2.95 
4Mfd 600 VDC .75 | 3 > Mfd 1500 VDC 3.75 

600 V pc 1. 
c 


xxx G. E. RELAY CONTROL AKKx 


(Ideal for Model Controls, Etc.) 
oO ohm, relay (trips 


sensitive relay alone is worth much more than the 
total low 


price of 10 Each 10 tor 99.15 
SPECIAL! PANEL METERS 


SPECIAL!! 115 Voit JBT freq. meter 
[See2 ove mete" $9.50 
i” METERS 3” METERS 
0-200 Micro $3.95 | 0-20 Microamps. .$5.45 
0-1 Ma -50 | 0-100 Microamps. J 
at 2” METERS } ey Microamps. < 
a as | O-8_VAC ....... ° 
0-1.5 amps RF 2.95 | + ie Maced 4 es 
0-3 amps RF 2.95 | 6o.5 Ma 
0-4 amps RF 2.95 0-30 Ma 
0-200 Micro, rub 0-100 Ma 
a” bo eg 2.95 0-250 Ma 
- 2s 
o- 0-300 vac 6 3.25 0 i voc 
to +6 8 4 
0-300 DC amps 
(Weston) .. - 4.50 with shunt 
OB GY BE, W/GRORE. .. oc cccvcsevvecssd 
0-15 KV pc, DB” wiamumt,...ccscccsces 
0-314 KV, w/shunt 
" 7S Microamps Null indicator 
115 V. 60 Cyc. SELENIUM 
SELSYNS RUNNING RECTIFIERS 
TIME FULL WAVE BRIDGE 
High torque 30-36 bi 7 input, 
Useful as an- METER |24-28 VDC output, 
tenra dica } 2 Ronee - $2.19 
tors, e 0-9999.9 hrs.,| /2,Amp »:3T08 
150 Ma 
$5 95\°*° Vv, 60 cyc 110V ..$1.29 
each . $9 50 11% Amp., 
($10.50 pr.) . | 10ov ..$5.19 


Special on .. . POWER SUPPLIES! 


All wired—Ready to use. PRi—11S V AC; SEC.— 
Cc. 


PRi—1i1 Vv AC; 940-0-940 V @ 30 
$40-0-54C @ 80 Ma; 24 vcr @ 10 
A; S465 V @ 6 Amps; i-6 ct @ 4 
Amps CT; 12 V @ §& Amps; 1—-6.3 CT @ 4 
Amps; 40 V @ SO MA; Amps; 10 Hy choke @ 

6 CT @ 7 Amps. | 250 Ma 

12 Hy Choke @ 300 Ma 
5% Sra efo wv con | 2-6 Mfd. 1500 V Cap. 
3 S5U4's | 

> 1,95 | 2 +836's $23.95 


kkkkmw GR-VARIACS xkxxx 


110/220 AC in 0-270 V AC 2 Amps. NEW. Fully 
Cased. W/Knob, Dial, 6 Ft. Line Cord, Recep- 
tacle; And On/Off Switch. 

eae $16.95 


ES Ve SE Se SE Me Meee em ee meme 
. 
Es 
e 
* 
a 
. 
> 
ra 
3 
z 


Min. Order $3.00— Toy with order F.0.8. New York 
10 DAY GUAR. PRICE OF MDSE. ONLY 


Aaveans oe 


6 West Broadway * New York 7,N. Y. + REctor 


visual power output when driven by 
the 10-watt unit, operates on any 
u.h.f. channel (14 through 83), and 
provides correct drive impedance and 
low input v.s.w.r. All critical circuits 
are metered. The translator is designed 
for both black-and-white and color 
transmissions. 

A 12-page brochure describing this 
and other units in the company’s line 
of translators will be forwarded on 
request. 

NEW PRECISION V.O.M. 

Precision Apparatus Company, Inc., 
70-31 84th Street, Glendale 27, Long 
Island, N. Y. is 
now offering a 
new version of 
its Model 120 v.- 
o.m. for applica- 
tions in industry, 
laboratories, 
technical schools, 
and service shops. 

Newly incorpo- 
rated into the 
Model 120 is a 
chrome-mirrored 
scale plate which makes possible high 
accuracy readings by eliminating par- 
allax. Also new is the d.c. polarity re- 
versing switch whereby the number of 
ranges is increased from 44 to 59. The 
a.c. and db frequency response has 
been widened so that it is now flat 
from 15 to 100,000 cps +1 db. 

Other features of the instrument are 
the same as the earlier version. For 
complete specs on this v.o.m., write di- 
rect to the manufacturer. 


NEW WESTON PANEL UNITS 

Weston Instruments, division of 
Daystom, Incorporated, Newark, N. J. 
introduced several new and improved 
models of its panel instruments at the 
IRE Convention in New York. 

The newest units include a.c. and 
d.c. models in the 2%” to 7” class and 


feature ‘“‘Cormag” mechanism for posi- 
tive shielding from external magnetic 
the new 


fields. In addition, instru- 


ments provide longer scale lengths, 
shadow-free scale illumination, inter- 
changeable components, and accuracy 
ranging from +.5 per cent to +2 
per-cent. 

The unit shown in the photograph is 
the Model 1741, a 4%” d.c. panel in- 
strument in the ‘“Crown’”’ series. This 
unit is representative of the line 
both in over-all design and general 
construction. 

For full details on this and other 
meters in the company’s new line, 
write the manufacturer direct. —3)- 


for the camera fan...an 


INTERESTING, INFORMATIVE 
ZIFF-DAVIS PHOTO ANNUAL 
YOU'RE SURE TO ENJOY! 


COLOR 
ANNUAL 


now on Sale 
only $1.25 
everywhere 


Popular Photography's 1959 COLOR ANNUAL is 
one of the outstanding photographic achievements of 
the year! Over 172 pages—including the year's best 
color shots, portfolios of leading pros, equipment and 
accessories review, a big International Portfolio. 
Don’t miss the exciting 1959 COLOR ANNUAL! 


FREE 
“G. E. 15 MINUTES TO STEREO” 
with each GC-7 Cartridge 


GC-7 Golden Classic 
Stereo Cartridge 
with .7 mil Diamond Stylus 


No C.O.D.s Cash Price $23.75 


NORMAN ELECTRONIC SUPPLY Co., Inc. 
402 Wall 
Joplin, Missouri 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
RADIO SERVICING (AUTOMATION 


TELEVISION SERVICING 


BLACK & WHITE—COLOR 
APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 


BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17. MD. 


ELECTRONICS WORLD 


Lal 


Hi-Fi Test Report 


(Continued from page 59) 


resonance effect could have been de- 
signed out of the pickup, but in doing 
this the manufacturer feels that the 
quality of reproduction in the rest of 
the audio spectrum would deteriorate. 
Since most current stereo records do 
not go much beyond 10,000 eps, this 
resonance does not have much effect. 
One thing that it does do is that it em- 
phasizes record scratch noise. Our tests 
were made using a 33,000-ohm load 
and, although the manufacturer recom- 
mends a load resistance from 27,000 to 
47,000 ohms, we believe that the best 
operation is with the lower figure. At 
this value the response of this cartridge 
can probably be within +2 db from 30 
to 15,000 cps. 

The outputs from both channels 
were within 1 db of each other. Channel 
separation is about the highest that we 
have run across to date, being 24.5 db 
at 1000 cps. The output of 8.8 mv. per 
channel is as high as any we have 
checked. These figures were taken 
with 5 grams stylus pressure on a disc 
having a recorded velocity of 5 cm.-per- 
sec. 

The hum was found to be about the 
same as other cartridges we have 
tested with our particular turntable 
and general set up. 

With the high-frequency tone control 
cutting the highs down slightly, we 
found this cartridge pleasant to listen 
to and clean. It is available at a cost 
of $29.85, audiophile net. —30— 


HI-PLAINS HAMFEST 


HIS year’s Hi-Plains Amateur Radio 

Club Hamfest has been set for Sunday 
May 17th at the Auditorium in Plains, 
Kansas. All hams and SWL’s are invited 
to attend. 

The registration fee is $1.50 and no 
pre-registration is required. If you are 
in the neighborhood—drop in. 

This is the Tenth Annual Hamfest 
sponsored by the group and, as in pre- 
vious years, many valuable prizes await 
those attending the affair. —30-— 


Answer to Puzzle 
appearing on page 119 
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500 per month ? 


That’s a conservative income 


mobile 


radio is from mobile-radio ment needs 

bursting at . regular, care- 
maintenance! ; 

the seams ful maintenance 


205-A FM MODULATION METER 


105-B 
MICROMETER FREQUENCY METER 


Measures peak deviation, plus 
or minus, on 0-12.5 or 0-25.0 
KC scales. Tunable 25-500 
MC in one band. Small, 
rugged. Price $240.00 


Heterodyne type, measures 
nearby transmitters 100 KC 
to 175 MC (to 3000 MC 
by measuring multiplier 

stages of crystal-con- 
trolled transmitters). 


Price $220.00 net. 


LAMPKIN 


test equipment is preferred 


by most mobile engineers! 


Send for free booklet tell 


ing how you can earn money 


LAMPKIN LABORATORIES, INC. 
MFM Division, Bradenton, Florida 


At no obligation to me, please send 
0 Free booklet () Data on Lampkin meters. 


in mobile-radio maintenance. 


LAMPKIN LABORATORIES, INC. BaGag —— 


MFM Division Address. dissin 
BRADENTON, FLORIDA City State 


PUT YOUR 
OSCILLOSCOPE 
TO WORK! 


Learn to use the handiest 
service instrument of all! 


(Mobile literature available on request.) 
MODEL 2210 
152-162 MC 

FM MOBILE TRANS. 

& REC.—6 VOLTS 


Mobile Radio Equipt.—Recond.—Mfd. by Link | 


Complete with 
antenna, cables, 
control head, 
mike & crystals 
ground to your 
specific frequen 


= 
a 
<x 
a 
w) 
uw 
~) 


cy. Ready for 
lation. See oa ae rr Dust off that oscilloscope 
cially priced 139.50 of yours! Put it to work 
MODEL 2210—12V. operation.......... $162.50 fully on the dozens of jobs 
it can do better than any 
MODEL 2365 FM MOBILE TRANS, & REC. other service instrument 
As above covering 25-40 or 30-50 Mc Handle jobs twice as fast 
6 Vv ~ . eee $119.50 —and lots more profitably! 
MODEL 2365—12V. operation... $149.50 This big book, MODERN 
3 g bo oR 
MODEL FMTR 30-50 MC OSCILLOSCOPES = AND 
EIR SES shows you 
FM MOBILE TRANS. & REC.—6 VOLTS how . naway you can 
Unit plete h Peak Modula re 1 : 
mike, ‘Shtenna, Cables & erystals ground “$109.95 sin yon ggg ge 
to your oeuihe amen: and simply © CERES CS 
MODEL FMTR—12V. operation... . $149.95 actly where A how to use 
your *scope or ill types of 
SPECIAL! Link 30-somc Receiver SPECIAL! AM, FM. ane nd TN ervice 
152-174 MC Receiver from bleshooting 
Above receivers crystal control complete with crys. : " 7 ms 
tals, control head, cable & speaker. To your fre- to set realigning and every 
quency. Commercial-type. Reconditioned thing in betweer No fancy 
6 9.50 12V—$78.50 theory You quickly learn 
SPECIAL! RCA Factory Sealed Ste sek Geena: eee 
adjust circuit componer ; hov oO 
GARAGE DOOR RADIO CONTROL SYSTEM set the controls; and how to an 
Crystal controlled freq. range 27.255 Me. Choice alyze patterns fast and right! New section even 
of 10 ‘‘eode’’ frequencies Package consists o covers quantitative measurements ! lickest 
Trans., Rec., Cables, Antenna. Universal operation meé thod of locatir many I 
6 or 12 V. Unbelievable value— | aligning sets pr operly Be 
Or i , } 
pcs ond to ac ps py 8 370 clear pictures including 1 1 
itiona rans. for above system Can also be 
adapted for many other uses, Limited quantity. $13.50  preeemnes PRACTICE {0 DAYS FREE! ae 
SPECIAL! 17 LBS. of Assorted Dept. RN-59, RINEHART & CO., Inc. | 
RADIO PARTS A give-away at aba $1.59 | 232 Madison Ave., New York 16, N. Y. | 
Send MODERN OSCILLOSCOVES AND THEIR 
BC-221 FREQUENCY METER | USES for 10-day FREE EXAMINATION i de- | 
Like new. Range 125-20.000 KC with _cryst: es le to keep k, I will then , | 
check points in all ranges. Complete $99. 50 . on ' ‘AVE! S 0 
wi ery 1 & tubes p and ow noth s s 
MODULATED. TYPE $139.50 | w rand w ay I Sa F | 
MODULATED-TYPE with AC Power Supply.$159.50 | | 
Na 
Include 25% deposit with order—balance COD. 50 | | 
handling charge on al! orders under $5.00 all 
shipments FOB our warehouse, NYC. | Ad | 
PLATT ELECTRONICS CORP. | city, Zone, 8 | 
| OUTSIDE t 4 Cash with order I $7.00 | 
20 Murray St., N. Y. 7, N. Y., COrtiandt 7-2575 . 1 k kist oe ee IC oy 3 
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e.ectnonics | TUBE HQSs. Stuns 


« HIGHEST QUALITY « TOP BRAND NAMES ONLY 
BOXED ¢ LOWEST SENSIBLE PRICES e GUARANTEED 


OA2 70 \GAH6 1.40 \6XSGT 70 |403A -90 
DAZ 80 6AK4 1.50 6X8 1.10|4038 2.40 
282 65 6AKS 75 6Y6G 1.00 404 8.00 
3 70 6ALS 65|\78P7 5.00 407A 2.95 
D3 60 6AM4 1.90 |BAWBA 1.40 408A 1.75 
> 5 6GAMB 1.15 |8CG7 90 417A 8.00 
A7GT .90|\6ANS = 2.00 |8CM7 90 |420A 6.75 
B3GT 1.00/6ANB 1.20 6 40 (434A 4.00 
95 6AQ5 65 12A86 65 446A .50 
RS BO GARG 1.00/12AD6 .75 |450-TL43.00 
s4 B80 GAS7G 3.25 \12AT6 70 |67 11.50 
Ss 70 GASB = 1.15/12AT7 (85 /703A = 75 
us .50 6AT6 50|12AU6 .75|717A 20 
us -75 GATS 1.15 12aU7 |723A/85.00 
v2 65 6AU4GT1.15 |12AV7 -1.10 |803 1.50 
X28 1.10 6AUSGT1.50 |12AK4GT.95 |805 3.50 
z2 1.30 6AU6 5/12AK7 (85 |806 7.00 
C39A 9.00 6AUB 1.20\42aY7 1.25.80 1.15 
43 6.50 GAV6 60/1284a 4 (90|\807W 1.50 
csi 2.00 6A 1.25 12Ba6 70 |80 3.00 
D21 65 GAX4GT .90 12886 5 81 3°50 
£22) 1.75 6AXSGT1.05 |128H7A1.05 811A 5.50 
£24 1.90 6846 3.50 128KS 1.20 812A 5.50 
£25 2.50 6BA6 70 1280 1 8.50 
£26 3.40 68C4 1.80 14 .00 
£30 1.70 68cs 80 12BY7A1.00 |81 3:00 
£35 1.50/68C8 1.40 12827 1.05 81 2:25 
«25 9.95 6BE6e 75 cus a5 82 “50 
K26 34.00 68666 2.25 u6 55 |829-8B 8.00 
K28 30.00 68H: -75 1.55 |830-8 .25 
2x2 25 6836 -70 SA7TGT .95 83 3.75 
a3 1.10|/6837 1.00 7 85/83 1.00 
a4 70 |6BK4 2.50 SK7GT 95 838 1.00 
aS 75 68K 1.10 7 75 866A 1.50 
APL 3.50 68K7A_1.15|325SN7GT 90 |872-A 1.25 
ALS 65 68L7GT1.35 32sq7GT_85 879/2K2.25 
Au6 BN4 85 SRT 65 |884 -70 
avé 6O 6BN6 1.00 s2veGcT .75 885 1.00 
24 25 6BQ6GTI.50 j2wseT1.00 S89RA75.00 
828 3.50 6B8Q7A 1.35 \sox4 60 918 85 
BEG 85/6888 1.45 4 20 (954 10 
SCS = 85 6BUS _1.00\ggi7_ 5.00 |938 -20 
3BNG 1.00 6BX7GT1.35 | 4¢ 4 a 7 -20 
SPi 1.50 /68YSG 1.15 198 25 958-A 25 
ove 60 ce lane -80 | K¥21A22.50 [994 /NEI6 
Sze “Bh isexe “ba |RX21A21,00) 15 
Bz6 85 6BzZ6 ‘80 |346/3¢ 1:50 
Be ezB 1.60 ° 
Crs 90 \ec4 4 25AX4GT § 7 
+ PS -29 
Uj 0.00 PS Be 
G38 0.00 S688, 275 \ascoead’” t38 2.20 
6.00 | 6C85 5 r 
$4 5|6cD6a 2.25 |28C06G4 1:70 
Me Fé = -2.0 | ascus_ 1.60 45 
4X150A7.00 |6CG7 85\os.6GT .70 -50 
48C8 1.40/6CG8B_ 1.10 dewaeT 95 .50 
4BQ7A 1.40\/6CL6 1.30 De76 $s 2050 1.25 
4886 1.55 /\6CM6 90 Fea7a 7.50 28-3200 
4B8U8 1.20|\6CN7 85 ¢G32 50| 45.00 
4827 1.40 85 3sas 1.00) 6 7.00 
4C35 13.50/6CUS 90 | 3ses5 “90 7 -70 
SADP717.0016CU6 1.50 35¢ 75| 8 4-00 
SAMB 1.15/6D6 75|35L6 “85 | 7 5- 0 
SANS 1.25 |6DE6 85|\3stTa 1.75) 8 .00 
saqQs 15 |6DT6 85|\3swa 50 | 9 5.00 
SASS 1.20/60DQ6 1.55/\3sye “80 8 35.00 
SATS 1.15 6F4 25 |3szs 65 S$ 2.25 
SAW4 1.25 6F6 90 | 50aAS 1.10 7 =. 
SeK7 1.20 |6F7 -95 |soes “90 8 +4 
SBP4 3.00 |6F8 1.25 cs 75 9 +4 
58Q7 1.40 |6H6 45/S0L6GT |85) a2 -59 
$C22 18.00 4 1.00 RKR-72 .25 73 
sien 4.00 ‘ med “30 +4 se $ ‘00 
00 5 "15 x 
46 1.00 K6GT .80 83 1.35 (8667 75.00 
tpi 7.00 K7 .75|100-TH 9.50 5670 20 
SR4GY 1.00 |6K8 1.00\317223 .85)| 7 o> 
SRP1A12.00 6 2.00 |VKR1301.00| 1 4 -50 
a 1.10 4 -75| 4X 150A7.00 | 2 4. +4 
Ts 1.20 A7GT1.05 mt “40 4 $-50 
su4sce 75 7 1.05 |GL-299 1.00 | 3 yt 
8 1.15 | 6837 75 A -50} 00 
swacT .90) K7GT .9O|\311A 3.50 4 8 = 
sY3GT 60 | L7GT .90/\316A "20 Q ° 
sz4 1.25 N7GT .7 9A 5.95|/5725 1.00 
6A7 1.00 N7GTB.90 |350A 2.00 $726 -70 
6AaB4 60 |6SQ7GT -8: o8 1.50\s727 1.50 
“an \6T4 1.30|35SA 7.00\§736 85.00 
GACT) = .75 ets 115/387 15.00/8548 ©"2o 
GAFS 1.45 \ V6GT .75|/3718 1.00/5 2 
6AGS 65 |ewaGT (85/3944 3.00 /5749 85 
6AG7 .95 |6WG6GT 1.00 396A 2.00 |$750 1.75 
GAH4GT1.05 ‘6X4 '60'401A 1.50'S751 1.35 
AND OTHERS—Cartons and Stackers always in stock— 
Order or Write 


@ 4X150A TUBES—Tested—Guaranteed! $7.00 Each 
@ 28 V AC or DC BLOWER for «X150A—Chemied/ 
ee EO Reo $i. 

@ REACTOR-CHOKE—0O “y" Hy. S, 8.5 Amps. - 
Lo-Resistance—8%” 4”, Completely 
Enclosed. Orig. Cost pin 325.00 -Brand New 
MAFERNOOR ccccccccorccccccscsccecsscteveves $7.50 
TUBE TESTER. Dynamic Mutual Conductance 
Type. Checks radio, TV & special purpose types. 
Checks noise, shorts, etc. Operates from 115 VAC 
@ 60 Cycles. With original tube chart manual 
and instructions. In original metal carrying case. 
Mfd. by Hickok & others. Type 1-177-A. _ Very 
good; Lab—Checked Out O.K...........++- $24.50 
24 VOLT/!| AMP. TRANSFORMER. Pri: 115 
VAC @ 60 CPS. Sec: 24 Volts @ 1 Amp. Special 
DEM cs cccnéakgnswhs 6bcerbses ska vane $1.00 
6 FOOT HEAVY DUTY LINE CORD W/PLUG. 
Buy a quantity of these. Always handy. 15¢ each 

6 for $1.00 
TRIPLETT 0 to 300 VAC VOLTMETER. Excel- 
lent for checking industrial 220 VAC lines, etc. 
Large 4” dia. Complete w/hardware. Brand new 
in original Triplett carton. $4.95 
TRIPLETT MODEL 436—0 to 150 VAC 4” Sa. 
Meter—New/Cartoned ........csccscecceces $4.95 
SIGNAL GENERATOR & POWER METER. 
General Purpose Model TS-35/AP. Frequency 
range of Generator is 8700 to 9500. Peak power 
output is 3 to 68 db. CW output power from 0 
to 68 db, Used, in good condition. Price. .$45.00 
HAMMARLUND SUPER-PRO POWER TRANS- 
FORMER. Manufactured by Chicago Transformer 
Co. Beautiful heavy-duty construction. Hermeti- 
cally sealed. Pri: 115 or 230 Volts @ 60 CPS. See: 
435-0-435 @ 160 Ma. R.M.8S 

(Bias tap: 315 Volts @ 11 Ma.) 
Filament Secondaries: (1) 6.3 Volts @ 7 Amps. 
(2) 5.0 Volts @ 2 Amps. 
(3) 5.0 Volts @ 3 Amps. 


* oe PRO CHOKE TO MATCH—25 Hy. @ 
M fa. COCCOHOOSSEEOLESSESOSEESESESESEESS 
B ARR ELECTRONICS 
Corp. 


512 Broadway, WAlker 5- 7000, New York 12, N. Y. 
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Profit and Growth 
(Continued from page 48) 


sale of tubes and parts used in per- 
forming service in the home. However, 
the sale of time should not be confused 
with the sale of repair products. A 
service business performs a dual func- 
tion. First, it sells time, knowledge, 
and skill. These should be priced at a 
level that will provide competitive 
wages for the person who performs the 
service, plus all of the costs involved 
in making that service available. 

Second, a service operation is a re- 
tail business engaged in the sale of 
tubes, parts, and supplies used in serv- 
ice. The sale of time must be analyzed 
and priced as an entity separate and 
apart from the sale of the products 
used in performing the service. The 
gross profit realized from the sale of 
these elements of service is badly 
needed to help to pay the operating 
costs of the service business as a re- 
tail store. 

Recent surveys of small service busi- 
nesses indicate that one-man shops 
now average only six calls per day on 
an annual basis. On the basis of avail- 
able figures, the average small dealer 
who charges $5.00 per call for home 
service realizes an average of $180.00 
per week from the sale of his time. 
This income, plus the gross profit from 
the sale of replacement tubes and 
parts, plus the profit on new equip- 
ment the dealer may handle, will sup- 
port a small business operation. It will 
not, however, provide the surplus 
needed for growth. 

Unfortunately, the average small 
dealer does not charge $5.00 for home 
service calls. The average seems to be 
close to $3.50 per call. Because of these 
substandard charges, these dealers are 
depriving themselves of the income 
they are justly entitled to for the serv- 
ices they perform. 

Many dealers insist they cannot raise 
their service charges and stay in busi- 
ness. They claim they would lose all 
their customers if they increased their 
home-call fees. Experience has proven, 
however, that this is not a fact. Those 
dealers who finally whipped their own 
mental blocks on adequate pricing for 
their time found that it improved their 
businesses, both financially and psy- 
chologically. When the increased in- 
come pulled them back from the rim of 
financial disaster, they found their own 
improved mental outlook was mirrored 
in better customer relations. 

The electronic service industry has 
a big job to do in indoctrinating the 
public that it must pay adequate labor 
charges to get honest, competent, effi- 
cient service on electronic devices. 
Every individual dealer must assume 
his share of this responsibility by es- 
tablishing time charges that are com- 
mensurate with his cost of doing 
business and that will pay him an 
income comparable to that of \other 
men who operate successful indépend- 
ent businesses. 


IT’S QUALITY for STEREO 
QUAL-KITS are EASIEST. 


COMPLETE 36 Watt STEREO . 
CHANNEL rigs in tg “i 
elim 


speaker phasing switch, 6 dual in- 
puts, » Soe output, gy 
— 


eos 


24 WATT STEREO AMPLIFIER I For stereo—12 watt Williamson ype 
complete 2 amps and 2 preamps ie! 2200. 22.15 


IDEAL SECOND AMPLIFIER 


Model STA-24 39.95 9.95 5 MODEL 2900 12 WATT . 
and Preamp eases 
Model 1a00 A ov AM-FM T Toner 3185 page|. mew Cpl./Tubes & cabinet 


Model 11001 FM Tuner 
Mode! 1200 AM Tuner 
a ~ . “nd have the apes features and spe specs. cs. Fully Tried top ro 
- ~ manual makes assembly a snap! WRITE a Pate 
CATALO: 110% Fed. tax included in all prices. C my Had. 


QUALITY-ELECTRONICS 


319 Church St. Dept 15 New York 13, N. Y 


NOW AVAILABLE 


BUILD-IT-YOURSELF KITS for the NEW 
27 me CITIZEN’S BAND TRANSCEIVER 
See MARCH RADIO TV NEWS pg 49 for details 


2: | 250—Superhet, AC-DC.. 16.4 
18.95 50 | Mode! 350-2 bend, BC & SW. 18. 78 


DELUXE KIT of all parts, tubes, chassis, etc... . .34.95 
SUPER DELUXE MODEL fer operation 

from 12 V. DC 
Either Model wired-tested ready for use, labor... 19.95 
SPECIAL MODEL for portable operation, powered 

from self contained rechargeable cell, wired . 69.95 
DELUXE type battery charger, will recharge many 

types of cells/batteries, wired/ready to use... 8.95 
HEAVY DUTY vibrator power supply, 12 volt input. 

150 & 250 volts output at 160 ma, super value. 14.95 
ESSCO—NEW YORK 58 Walker St., NYC 13, N.Y. 
ee 
RS MAIL ORDER HI-Fi “@E 


You can now purchase all your Hi-Fi from one 
reliable source and be assured of 
an * makes delivery from N 
corders and Tape within 4 how 


, Re 
Us A LIST OF YOUR HI. 
FOR OUR WHOLESALE Laima and our 
FREE wholesale catalogu 


CARSTON ‘STUDIOS 


215-TD East 88 St. 


ew York 28, N.Y. 


LO ° K 


PRICES. WRITE FOR OUR 
UNUSUAL AUDIO CATALOG. 
KEY ELECTRONICS CO. 

a imerty re e. Y. 6, 


WANTED! 


Equipment, ent or Parts! 

you have something to sell, let 
u IL ECTRONICS WORLD readers know 
about it in our classified section. It 
costs very little: just 50¢ a word in- 
cluding name and address. Minimum 
message: 10 words. For further infor- 
mation, write: 


Martin Lincoln, ELECTRONICS WORLD 
One Park Ave. New York 16, N. Y. 


HI-Fi COMPONENTS 
SLEEP LEARN KITS 


ee” gare UNUSUAL 
Low 4 high, 5 4 ih a 
or cal sing . 959 Catalog 


DRESSNER, 69-02 RA, 1745t, ae N.Y 
ELECTRONICS WORLD 


™ 
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ee OO Ey | 


| 40 Murray St., N. ¥. 7, N. Y., COrtiandt 7-2575 | 
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of EVENTS 4g 
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MAY 5-7 


URSI Spring Meeting. Sponsored by Na- 
tional Academy of Science, National Re- 
search Council, IRE Professional Groups 
on Antennas, Circuit Theory, etc. Willard 
Hotel, Washington, D. C. Information 
from URSI National Committee, 2101 
Constitution Ave., N. W., Washington 
25. 


MAY 6-8 


1959 Electronic Components Conference. 
Sponsored by EIA, A.I.E.E., IRE, and 
WCEMA. Benjamin Franklin Hotel, Phil- 
adelphia. Program chairman, Brig. Gen. 
E. W. Petzing, AGEP Secretariat, Univer- 
sity of Pennsylvania, Philadelphia. 


IRE Seventh Regional Conference and 
Trade Show. Sponsored by the 7th Re- 
gion IRE. University of New Mexico, Al- 
buquerque, N. M. Information from IRE, 
P.O. Box 3262, Albuquerque, N. M. 


MAY 11-13 


Radio Technical Commission for Marine 


Services. Mt. Royal Hotel, Montreal. 
New date. Information from R. T. Brown, 
Executive Secretary, RTMA, % FCC, 
Washington 25, D. C. 

MAY 17 
Annual Get-Together of Radio's Old 
Timers. Held in connection with Elec- 


tronic Parts Distributors Show, Chicago. 


Additional information from Herbert 
Clough, Belden Mfg. Co., Chicago 80, 
Illinois. 

MAY 18-20 


1959 Electronic Parts Distributors Show. 
Conrad Hilton Hotel, Chicago. Program 
and registration data from Electronic In- 
dustry Show Corporation, |! S. LaSalle 
St., Chicago 3, Ill. 
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Electronic Engineering Co. of California 


62 (bottom right)............... Rohn Mfg. Co. 
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.. Radio Corporation of America 
63 (left center) U.S. Army Photo 


63 (bottom left) 
..... Industrial Reactor Laboratories Inc. 


De Gr ov edincavercseresceepyess Lafayette Radio 

MP ncn Gensusasovsesaee U.S. Navy Photo 

TEP icauveeeokases Bell Telephone Laboratories 
ERRATUM 

On page 134 of our April issue, a State ment was 

made to the effect that G-E’s ‘‘Slim-Look’’ TV re- 

ceivers are series-filament operated. This is an error 


Since all G-E sets are transformer powered. 
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400 CY WITH TUNING-FORK ACCURACY 


American Time Products Ngo 

modular subassembly w 
nm a Varistor- -compensated 
$90.00 wr 


"certified. 
. Shpg. wt. & 
Los Angeles. 


neat bench power 
to furnish auxilliary power 


all for only... 


1 KC TUNING-FORK “STANDARD & COUNTDOWNS 


Get 1000, 500, 250, 125, and 621/2 cy 

—65°C to +85°C. AM Time Products No. 

cy precision sealed plug-in fork unit, plus 4 Walkirt 

M2513 flip-flop plug-in binary dividing counters, on 

completely wired modular chassis 63/4” Ig, 33/4” wd, 
plied thru a varistor and 


is also available push-pull 
of ube. Complete with schematic, 
7 12AT7 tubes. All it needs 
put into operation is approx. 285 v dc Oo ma and 
6.3 vac, 2.1 A, both of which are available from the 
Model 400A described above 
New. FOB Los Angeles $42.50 


MEASUREMENTS CORP. MOD. 80 STANDARD 
MICROVOLTER SIG. GEN. CHECKED 
AND GUARANTEED ON CALIBRATION 


Standards Lab. You get 2-400 MC to 


ngeles ed, 
. d. & appearance & COMPLETELY CHECKED 

to factory standards. Currently $590.00. 
Here's one to be proud of at only $249.50 


BRAND NEW UHF MICROVOLTER SIG. GEN. 


LAE-1 520-1300 MC to 1%; less than .1% drift 
Bolometer-bridge-metered CALIBRATED S0O-ohm out 
‘Oo .1 v, leaks less than 1 uv. Ext. pulse or sine 
rect-wave mod. 0-100%, 2-30 u-sec wd, 

00 cy May also use ext. sync with adj 


50/60 
calib. anu tubes. 
Only 


SCHEMATICS CONVERSIONS 
FOR SURPLUS GEAR 


Send stamped addressed envelope for NEW List E; 
has many new items. Includes many Tech Manuals. 
Add 25¢ for chart explaining AN Nomenclature. 


DO IT TODAY! 


sv “wege ta 
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Money HacCK tf OOOK ts Terurnea tn 


TERRIFIC BARGAINS in 
CONSTANT-VOLTAGE TRANSFORMERS 
End fluctuating line voltage! 
Buy At Tremendous Discounts! 


All are static-magnetic types; have no tubes or moving 


— ipnet gas 450 v, 
17 85 PF, 


aranteed pes patito 


181% 


filled capacitors. 60 cy ratings can be 
cy by adding 16 to 32 mfd. We stock 8 mfd 660 vac at 
$2.50 each for xfrmr buyers. 
. eer tg WX-4077A. 
3 KVA: 60 teps down to 
for inputs of Yo0- 260 /380- -520 v. “sie. we 
374 ibs fob Ogden, Utah. $150. 00 
2.3 KVA: G-E..69G351. THE BEST BUY OF ALL! In- 
ut 100-135 v, 57-63 cy. Output link-switch 
selected 113/115/117 v =21/2% at constant frequency, 
.85 PF. New. Shpg wt 594 Ibs. FOB Seat- "$79. 50 
tle, Wash. TOP VALUE AT ONLY 
1.3 KVA: G.E. 7470680. 95-130 v, 57-63 e Pa” 
‘ *  link-switched 110/112/114 ¥v, 
+21/2% at constant frequency. New shed 
wt 380 Ibs fob Los rosa $59. 50 
1 KVA: sre VR-6 5-130 o to 115 v 
4 Used, but caurechene © $69. 50 
operate Mes pe dd FOB Wash., DC 
a. sont 95-125 v, to 115 50 
500 vA: 4.35 amps. Used but megs * $48.5 
FOB Los Angeles . 
arg —— 105-125 v, 60 cy, to 120 v, 
260 VA: amps, +1% (They test Pood better 
than ant pate Y vale Used but guaran .eed 
to ratings. FOB Los Angeles... $37.50 
BIG DISCOUNT SALE ON RCA! 

SLASH $8,541 OFF THE REGULAR PRICE! 
MAR. 200-400 mc (nominally 225-390 mc) Receiver- 
Transmitter, AM voice and mcw, 10 W to antenna 10 
crystals plug into front panel. Each controls one chan- 
nel for both revr & xmtr One knob on front panel 
selects xtl and Autotune mechanism. 
the following: 

v, 60 cy 
All ¢ 
Metered tune-up ohm antenna SO plug 
ohm phone jack 4 IF stages Adjustable 
Complete with all 24 tubes 82986 final 
mod. to 100% late design. 
aluminum cases, 21% wd, 
stacked heiaht With schematics, 
tune-up instructions. Shpg wt 190 Ibs fob Los Angeles 
but in exc condition Acquisition 
.640.00 You pay only $89.50 
2 MAR for $149.50. Plug set, each MAR, $24.50. 
CRV-46151, RCA's BuAer Re- 
ceiver, Bands: 195-560, 560- 
1600, 1600-4500, and 4500- 


Very sharp, very hot 
dition. With schematic, 
structions, and 

ckt. FOB Los Angeles. 


Lowest price anywhere. While they last 


Easy-to-buy payment plan: 

Buy anything at 10% down if it’s new, 25% if it’s 
used. If it’s for your business, new or used, pay 
25% down. Pay 91/3% of the balance per month for 
12 months. Minimum financeable balance is $62.50. 


Hallicrafters All-Band 


everything you want 
uous in 6 bands 


Voice S-Meter 


Selectivity selections 


$8.00. 


55-43 mc 
BFO Pitch, - by 
AF & RF gain controls 

Filter and Phasing 

Noise Limiter 
Even has a tuning motor to sweep plete fob Stockton, Cal 
back and forth automatically! Has 
2 RF stages & 2 IF stages 
for phones from 6V6 drives a speaker 
nicely with any output xfrmr Max On Time 
shpg cost to anywhere 
Is ready to use 


power supply; includes de for tuning 
motor With schematic and align- 
ment sheet. 3 are in use right now 
National Radio Astronomy O 

servatory. They get DX that is liter- 


ally Out of This World 
NEW: Cash price com- $149. 50 
$119.50 


$14.95 down 
$29.50 


Receiver has 
Tunes contin- 


EXCELLENT USED: 
Output Cash, complete, 
fob San Jose 


in U. S. is and 12 Used: 
With 60 cy down and 12 x $8.40 


California Buyers Add 4% Sales Tax 


R. E. GOODHEART CO. P. 0. BOX 1220-A "Uihirornia” 


© PORTABLE 

@ JUST 5” wide x 
3%” high x 
1%” deep 

© HANDIEST TESTER 
YOU CAN OWN 


D.C. VOLTAGE RANGES: 
0-10, 50, 250, 500 & 1000 
A.C. VOLTAGE RANGES: 


Model TS-55A 


0-10, 50, 250, 500 & 1000 
D.C, CURRENT RANGES: 
0-1 & 0-500ma gust $9.95 ea. 
3 K 
orl 5 ORDER DIRECT OR FROM 
"(2 ranges) YOUR NEAREST DISTRIBUTOR 


MFG co 


Lawrence, Moss 


ELECTRONICS 
Dept. (EHS Wolcott Ave 


ALC 


ctganagensg ge 


B.S. DEGREE 
IN 27 MONTHS 


under accelerated 


Ore 
Prepare for un- 
limited 


tunities of 
Electronic Age 


ineering prearens 
e ‘ F 


arch 


INDIANA SE ee OTLEGE 


apT 


Fort Wayne 2, Indiana 
ENGINEERING 


959 E. Washington Bivd., 
Please send me free information on B.S 
DEGREE IN 27 MONTHS as checke 

Oo Seeeromee 0 Chemical 

O Civ 0 Mechanical 

8.E oganse IN 36 mo. in: 

© Aeronautical }) Mechanical 


OC Aeronautical 
O Electrical 


9 Civil ) teen peeve (Power or Electronics) 
Chemic Metallurgical 

B. s. DEGREE IN 36 MO. IN CO Math. OC Chem. 0 Physics 

MAME correc sscceseserssessccsessesesers 

Pv.) ee ee ee ee 


RATE: S50¢ per word. Minimum 10 words. 


ELECTRONICS! Associate degree—29 months. Tech- 
nicians, field engineers, specialists in communica- 
tions, missiles, computers, radar automation. Start 
September, February, Valparaiso Technical Institute. 
Dept. N, Valparaiso, Indiana. 


FOR SALE 


TELEVISION Sets $9.95. Jones TV, 


Sanatoga, Pa. 


DIAGRAMS for repairing radios $1.00. Television $2.00. 
Give make, model. Diagram Service, Box 672-RN, Hart- 
ford 1, Conn. 


RADIO & TV Tubes at manufacturers prices. Guaran- 
teed—Send for free price lists. Edison Electronic Tube 
Co., Menlo Park, N. J 


TELEVISION & Radio Tubes, Parts and Supplies Guar- 
anteed. Hi-Quality Tube Co., Inc., 284 Lafayette St., 
Rahway, New Jersey. 


TUBES—Radio—Television, Guaranteed big discount. 
Atom Tube Co., Inc., 1709 Lawrence Street, Rahway, 
New Jersey. Distributorship openings at present. 


INDIVIDUAL Front Panels, Preformed Chassis, XXXP 
PC Boards Made To Order. All Cutouts, Markings And 
Calibrations included. Panels Sprayed And Screen 
Printed. Kits And Projects Assembled. Send Speci- 
fications Or Magazine Layout For Quotation. Electronic 
Aids, Box 137, Stamford, Conn. 


ALL Models Black And White Flyback Transformers 
Rewound $5.95 Postpaid If Remittance Accompanies 
Order. Tee Vee Components, Box 263, Akron, Indiana. 


GOVERNMENT Sells—Surplus Electronics; Walkie-Talk- 
jes; Transceivers; Test Equipment; Oscilloscopes; Ra- 
dar; Voltmeters; Misc—fraction of Army costs—Buy 
direct now from U. S. Government—‘‘Depot List & 
—— $1.00—Brody, Box 8-RT, Sunnyside 4, New 
ork. 


MILITARY communications receivers such as 388’s, 
389’s, 390’s, 511's, both sold and serviced. Gizmos 
& Such, Still River, Massachusetts. 


GOVERNMENT Surplus Snooperscopes, parabolic reflec- 
tors, Receivers, Transmitters. Picture list 10¢, Meshna, 
580 N. Lynn, Malden 48, Mass. 

TUBES—TV, Radio, Transmitting And Industrial Types 
At Sensibly Low Prices. New, Guaranteed, 1st Quality, 
Top Name Brands Only. Write For Free Catalog or 
Cali WaAlker 5-7000, Barry eennnees Corp., 512 
Broadway, New York 12-N, N. 


304TL Tubes $7.95; Four $28. e, “JRIRCO, 201 Fern- 
wood, Evansville, ind. 


PROFITABLE! Make, Repair, Service Fluorescent Fix- 
tures—Free Catalog. Shoplite, 650N Franklin, Nutley 
10, New Jersey. 


TUBE Testers. Quick Check Type For Use In Drug 
Stores. One to five machines: $95.00, Five to ten 
machines: $89.00, Ten to twenty machines: $79.00. 
All new. Tangent Electric Company, 251 Beachwood 
Drive, East Greenwich, Rhode Island. 

COAXIAL Cable: New surplus, 589, RG54AU, 30’ 1.00, 
six 30’ lengths 5.00, prepaid. B. Farmer, Plainview, 
Texas. 

PRINTED Circuit Kit Complete $1.00. Hazelton Scien- 
tific, 9611-N Hazelton, Detroit 39-B. 

TUBES—Radio & Television. Also Picture Tubes, one 
year Guarantee. RAD-R Tube Co., P.O. Box 27, Rahway, 
New Jersey. 

TORIODS: Clean 88 mhy uncased. Dollar each. Five 
$4.00 PP. LaPaul, 101 Starview, San Francisco. 


Plus shipping. 


LABORATORY Quality Equipment and Military Surplus 
Electronics bought, sold. Engineering Associates, 432 
Patterson Road, Dayton 9, Ohio. 
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SURPLUS Measurement Model 78 or 80 Signal Gen- 
erators. Also Federal 804. State Quantity, Price And 
Condition. Communications Service, inc., 3209 Canton, 
Dallas, Texas. 


CYLINDER and old disc phonographs. “Edison Con- 
queror, idelia, and Oratorio models. Berliner Gramo- 
phones and Zono-0- phones, Columbia cylinder Grapho- 
phones, and coin-operated cylinder phonos. Want old 
catalogues and literature on early phonos prior to 
1919. Will pay cash or trade late : — 
U.L.C., 1 Park Avenue, New York 16, N. 


CASH Paid! Sell your surplus eter — ‘Want 
unused, clean transmitting, special purpose, receiving, 
TV types, magnetrons, Klystrons, broadcast, etc. Also 
want military & commercial lab test and communica- 
tions gear. We swap too, for tubes or choice equip- 
ment. Send specific details in first letter. For a fair 
deal write, wire or telephone Barry, 512 Broadway, 
New York 12, N. Y. WAlker 5-7000. 


TUBES Wanted: Receiving, transmitting, special pur- 
pose, any type, make, quantity. Must be clean. 
Highest prices paid. Write, wire, or phone J.S.H. 
Electronics Co., 1108 Venice Bivd., Los Angeles 15, 
Calif. Richmond 9-7644. 


NOTICE 


In replying to box numbers 
be sure to address letters to 


ELECTRONICS WORLD 


{ Park Ave. New York 16, N. Y. 


Note: This does not apply to 
box numbers where city and 
state are shown. 


RECORDERS, Tape Decks, Stereo, Tapes, Accessories, 
Excellent Values, Catalogue. Efsco, 270S Concord, 
West Hempstead, N. Y 


AMPEX, Concertone, Crown, Ferrograph, Presto, Tand- 
berg, Pentron, Beli, Sherwood, Rek-O-Kut, Dynakit, 
Others. Trades. Boynton Studio, 1ORT Pennsylvania, 
Yonkers, N. Y. 

TAPE Recorders, HI-Fi Components. Sleep Learning 
Equipment, Tapes. Unusual Values. Free Catalog. 
Dressner, 69-02R 174 St., Flushing 65, N. Y. 


RECORDERS, Hi-Fi, Tapes, ~ Wholesale Catalog. 
Carston, 215-R East 88 St., N.Y. C. 28. 

TAPES get misplaced? . . . Reversed? Try our re- 
movable Labels. Send $1. 25 to: Color-Coded Labels, 
Route 1, Madison, Wisc. 


UNUSUAL Values. Hi-Fi components, Tapes, and Tape 
wren Free catalogue. Stereo Center, 51 W. 35 
t 


PRICES? The Best! Factory-sealed Hi-Fi Components? 
Yes! Send for free catalog. Audion, 25T Oxford Road, 
Massapequa, N.Y. 

DISGUSTED with “Hi” Hi-Fi Prices? Unusual Dis- 
counts On Your High Fidelity Requirements. Write. 
Key Electronics, 120 Liberty St., New York 6, N. Y. 
Evergreen 4- 6071. 

INDUCTORS for Crossover Networks. 118 types in 
stock. Send for brochure, C & M Coils, 3016 Holmes 
Avenue, N.W., Huntsville, Ala. 


Send order and remittance to ELECTRONICS WORLD, One Park Ave., N. Y. C. 16, N. Y. 


HI-Fl Converter. Console sound from your radio, tele- 
vision set, or record player, with new speaker system 
kit. Write for free folder. Windhaven Radio, Box 15C- 
74, Baroda, Michigan. 


ALL Makes me Fidelity Speakers Repaired. Amprite, 
70 Vesey St., N. Y. 7, N. Y. BA 7-2580. 


SCHEMATIC, ‘Repair instructions, Hi-Fi’s, T.V.’s, Ra- 
dio’s, Phonographs, Tape Recorders, 99¢. Send Make, 
Model, Number. “Radio Coop” Box 5938, K. C. 11, 
Missouri. 


LP RECORDS, Stereodiscs, Stereotapes, 20% Discount. 
Catalog 30¢, SWRS 1108 Winbern, Houston, Texas. 


FIFTEEN Month Electronics Course. Laboratory Equip- 
ment, Test Equipment and Study material all furnished 
for ten dollars monthly. Diploma Awarded. Ohio Valley 
Electronics School, Box 4004, Parkersburg, West 
Virginia. 


1959 INDUSTRY Training. Home- Study. Drafting, ~ De- 
sign, Electronics. Aero Tech, 2162-ZD Sunset Bivd., 
Los Angeles 26, Calif. 


CALCULUS, Practical, Easy Lessons, First Four $1, 
Space- Age Mathco, 4256-3 Minmor, Cincinnati 17, Ohio. 
USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog Free. (Courses 
Bought.) Lee Mountain, Pisgah, Alabama. 


ENGINEERING Degrees Earned through Home Study— 
Electronics, Electrical, Mechanical, Civil, Physics. 
When writing, specify course desired. Pacific Inter- 
national College of Arts and Sciences, primarily a 
correspondence school. Residence classes also carried. 
5719-C Santa Monica Blivd., Hollywood 38, California. 


WANT a Good Job?? High Pay?? Overseas-U.S.A. All 
Occupations. Free Information. Employment Headquar- 
ters, 79 Wall Street, Dept. 4-N, New York 5. 


FRANCHISES available in selected areas to operate 
radio, television and electronics schools. Nominal in- 
vestment, annual potential $50,000 to $200,000. Box 
569 c/o Electronics World, One Park Avenue, New 
York 16, New York. 


RADIO Parts Stores & Hi-Fi Salons! Someone ‘‘Borrow- 
ing’ your personal copy of Electronics World each 
month? You ought to be taking advantage of Elec- 
tronics World’s convenient re-sale plan. Sell copies in 
your store . . . perform a good service for your 
customers . . . with no risk involved. For details, 
write: Direct Sales Department, Electronics World, 
One Park Avenue, New York 16, New York. 


ELECTRONICS WORLD 


EARN Extra money selling advertising book matches. 


Free samples furnished. Matchcorp, Dept. MD-59, 


Chicago 32, Illinois. 


ENGRAVED caliplates for your Citizen’s Band and 
Amateur station. Details free. The Radio Stationers, 
Brandywine, Maryland. 

WRITE to Dick’s, 62 Cherry Avenue, Tiffin, Ohio, for 
complete list of aluminum angle, channel, castings, 
plain and perforated sheet, and complete beam kits. 


A HANDY GUIDE TO PRODUCTS, NOT NECESSARILY 
ELECTRONIC, BUT OF WIDE GENERAL INTEREST. 


SAVE $$$. Fresh 8mm. 16mm. B & W and color film. 
Home Processing Equipment. Free Catalog. Superior 
Bulk Film Co., 442-444 N. Wells, Chicago 10. 


MOVING? 


Make sure you notify our subscrip- 
tion department about any change of 
address. Be sure to include your 
postal zone number as well as both 
old and new addresses. Please allow 
four weeks’ time for processing. 


ELECTRONICS WORLD 
434 South Wabash Avenue 


MISCELLANEOUS 


HOME Brewed Wines, Beers. Complete Book $1.00. 
ABC Publications, Box 849, San Francisco 1-DN, Cali- 
fornia. 


ANODIZED Aluminum Nameplates. Any color. Company 
letterhead “% —_ Mahler Research, Box 1159, 
New York ‘ 


OPTICAL Bargains—Request Free Giant Catalog ‘‘CJ.’ 
96 pages—Astronomical Telescopes, oe icel 
Lenses, Binoculars, Kits, Parts. Amazing war surplus 
bargains. Edmund Scientific Co., Barrington, New 
Jersey. 5s ae ; ' be 
DECALS—Trademarks, Service, Sales, etc., Write Allied 
Decals, Inc., 8378 Hough, Cleveland, Ohio. 

SAVE Money! Don’t Buy until you get Our price list! 


All types Radio & TV tubes at Mfrs. prices! 100% 
Guaranteed; 24-Hour Service! Write United Radio Co., 


Chicago 5, Illinois 


Newark, N. J. 
MAKE $25-$50 Week, 
publishers. Some clippings worth $5.00 each. 


ticulars free. 
New York. 
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Learn 


TRANSISTOR, COMP 
RADAR TECHNOLOGY 


at home 


Prepare now for advancement...and for a secure and 


CHOOSE FROM 6 PROVEN COURSES 


SEMICONDUCTORS— Transistor Principles and Practices. Learn Theory, con- 


struction, application of all types of transistors. 


INTRODUCTION TO ANALOG COMPUTERS— Covers theories and fundamentals 


of all makes of analog computers. 


ANALOG COMPUTER SYSTEMS (Advanced Level)—Covers the analog system 


concepts and methods 


AUTOMATIC DIGITAL COMPUTERS— Digital computer theory, maintenance, 


installation, programming. 


PRINCIPLES OF RADAR CIRCUITS AND EQUIPMENT—Introduction to, and 


detailed study of radar fundamentals 


RADAR SYSTEMS PRINCIPLES AND PRACTICES (Advanced Level)— Applications 


of radar components, systems, design . . . performance measurement. 


MAIL COUPON TODAY FOR FULL INFORMATION 


PHILCO TECHNOLOGICAL CENTER 

22nd and Lehigh Ave., Phila. 32, Pa. 

Please send free booklet and complete course information on subjects checked 
below. (No obligation) 


1. Semiconductors 4. Automatic Digital Comp. 
2. Intro. to Analog Comp. 


3. Analog Comp. Systems 


5. Principles of Radar 
6. Radar Systems 


NAME 


POSITION 


COMPANY 


ADDRESS 


CITY 


PRINTED IN U.S.A. 


profitable career in one of these growing fields of electronics 


Expand your knowledge in one of these rapidly 
advancing fields of electronics and you'll be set 
for a secure and profitable future. Transistor 
technology is becoming one of the biggest fields 
in electronics. The use of automatic computers in 
automated factories, business offices and military 
systems is outpacing the technical manpower 
needed to build and maintain them. New develop- 
ments in radar have given new life to this dynamic 
field. Electronics men are in demand, but it takes 
specialists to land the big jobs. Now’s the time to 
prepare . , . advance and prosper in this new era. 


Learn with proven home study courses from 
the Philco Technological Center 

Get a practical, working knowledge with proven 
courses developed by experts in the electronics 
industry men who know what kind of knowl- 
edge you need... specialists in é@lectronics and 
training. 


The Philco Technological Center is a department 
of Philco TechRep Division, one of the world’s 
leading electronics field engineering organizations. 


Send for full details. No salesman will call. 


£& PHILCO. 
( TECHNOLOGICAL 


CENTER 


22nd and Lehigh Ave. 
Philadelphia 32, Pa. 
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TRIPLETT 
MODEL 630 vom 


preferred by the professional 


who insists on quality 


Popular streamlined tester with long meter scales 


arranged for easy reading 
Single control knob for all 34 ranges 
Easy Operation; Minimum burnout possibilities 


Completely enclosed selector switch of molded 


construction; eliminates harness wiring 


Wide range—tests AC-DC volts (DC at 20,000 O/V); 
DC Microamperes, Milliamperes, and Amperes; 
Ohms (to 120 Megohms) Decibel and Output 


Heavy molded case 4” thick for high impact, fully 


insulated 


NOW... AN ElechoPrcc’ 


PUBLIC ADDRESS SPEAKER 
FOR ANY APPLICATION 


For SUPERIOR SOUND .-+ CONTROLLED COVERAGE 


See Electro-Voice public address projectors. They offer 
perfect voice penetration and full-range ‘‘musicasting.”’ 
They’re weatherproof, splashproof and blastproof. 


Model 844 30-Watt Paging 
Unit. Compact, economical unit 
for quality, high-efficiency voice 


reproduction. 
$34.50 


LIST 


LIST 


e Ne ro-Voice Musica Foed, 
weg proof high-fidess peoker system for 
igh-quali eproduction. 


Model 848 30- 

Watt CDP. For 

wide-angle cov- ' Mode! LS-12. For 

erage and ex- Model 847 25- ' interior installa- 

tended range. | Watt CDP. Small- }} tions requiring Model LS-8. 
Standard of j | er version of 3 full-range re- Smaller version 
the industry ; Model 848. \ h sponse. of Model LS-12. 


$75.00 $46.33 \@ $32.50 | $30.00 
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THESE ELECTRO-VOICE MICROPHONES ARE 


ESPECIALLY OUTSTANDING FOR PUBLIC ADDRESS The Sound of Electro-Voice...Assures Superior Install- 


ations, Customer Satisfaction, Your Reputation! 


$49.50 oe : 2 
LIST a OTLE ELECTRO-VOICE, INC 
° BUCHANAN, MICH 
In Ce E-V of Canada Ltd., 73 Crockford Blvd 


Model 664 Cardioid Dy- Model 951 Cardioid Crys 
namic. Broadcast-quality tal. Excellent, wide-range, 
for every public address : all-purpose microphone. 
installation ( 


Scarborough, Ontario 


s: ARLAB 


